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Specificaiion qfthePaient granted /o Wiixiam Cx>NGRsyB^ 
€f Garden Court f in. the C^wiijf of Middlesex^ JSsquiref 
. Jar unew JPrinc^ rf measuring TimCf avid censtruU* 
. ingCk^ks arid Chrpnometers^ . 

Dated August 24, 1808. 
With Engravings* . 

X O all 46 whtei these presents shall come. Sic. 

Now KNOW YE, that in botnpliance with the said pro* 

vjso, I the said WiHiam Cbngreve do declare that mf 

kiKentiob is d^cribed in infanner following ; that is to • 

say : The new principle or system of measuring time, 

and constructing clocks and chft)nometers, which is th« 

basis of this patent, is founded on certain modes, hett^ 

inafiter specified, of detaching the time-measuner fromf 

tiie first mover .for an extent, of duration far beyond 

any thing ever yet effected or proposed, and Which is' 

not confined witibin 'the hmits of ordinaiy detachments/ 

Thusy the only detacbonents hitherto effected have ei-' 

tiier been Hraited.to » period saeaewhat less <ihaii^ the 

. Voii» XIV»—&£C0NP Series. B «a^)Iei$ 
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e Patent for a new PrtM^ of measuring Timef 

imallest portio^a of time iodica^ by thft vibrations of 
their time-B^aBwrinpj aiid hftvlei tb^felbnei «eldom been 
extended beyond seconds ; or they have been effected 
by the intervention of an auxiliary power between tho 
first ^moyer, and.tb^ time-mq^^urer, which iiuleed ought 
'5careefytb^be''c^8fdered a^' IbHtng- Withiti the^ cHisIs of 
detached movementSy as the time-measurer when dis- 
charged from tlie maintaining power is, in this case^ 
still combine^ wi^ai^oth^^foi;cp. Bu^ b^ the system 
here specifec?d^ th^ dthr^toir df tb^^ detstdbment of the 
tiine?measurer from the, first mover may, without the 
i|i(:erventicoi of any kuteriAediate po^r, be/extetfd^d tfr 
a pmod comprehending any number of th^ smaller por«^ 
|iom of t£die iudacated \fp tite tim^^meseisuli^r f m oih^ 
^pFcurds^ the thne^meas^v^r s&ilHndkate setoixAg^ at amy 
slDaUer ditiaio^, aild jet it shall be akuK^ittely detached 
from the maintaining poi«i for a pexiod of OM? or ittl>re 
minutes. 

This, therefore, gives a most distinct and definable 
character to this Aefv ijiode 6t measuring tin^e^ the 
leadin^;^ property of. whi^k^iEf'^ new andt ex^CBi«ly ex- 
tj^ded detacdainf nt, ai^ yi^\iffik I .^^^ tber^^e di^^Of 
xoiuatefl the imde^ ^ Mt^^srM deU^fimet^. B^feme J pntT 
^ec^y h9weverj( to the s^i^al pltad fof eflv^ctingil^ I 
shad^ bae% stofs ]l9 p4l»6ipa}^(k 
t. The g^^ ^^Qr vOf €<HohiwiDg: jtho. a^tMSi»vCf Um 
t^u^Vtf . v4^i!&^ ^f f^kk m^ ii» mlintaimisgf 
po«(cer|r SM^ that .t)ie reg^a^gp^orgftn sdiqtaki be opiated 
tfpo^ fjgp43L ^ ^l9^rlK^Y' ^ ^ P^^^ addon of gwvi^^ 
i|f it^. ac^^rfited nov relardsd by the nQiti*ac|tonl&K|Cs 
of^ the .%st mo^r^ ^ ^g: auice. pmBted batibat tin 
a9l7.^QIP:JB3^»^ of .9Si^iQg: tkii desideratum^ w^ b^^ 
49tac^i; ilmx^^MMmh^i^. fMMiiUb^: fatlwr dw^ .h^s^ 
;r?;..-,'-- u .1. - - .- ,- C^^a^iOK^Jt^ 
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.tiosibkaiiekyn. With ^he brdinaiy regtilatiors, that li to 
lAy, ^iridi the commoh pei\daItiHi or baJance-whed, th6 
exteftt of this p^indple oS detachment^' as afaneady ob-^ 
served, is extremely limited ; for, as trith the most per-^ 
€ect detached escapement in nse, the tnmitaihing power 
is allowed to act on the pendulum for a certain portion 
of every oscillation^ it fellows, that with, the common 
pendulum it would be esrtremely inconTenient to detad^ 
4he first power for an interval much longer tiian a se^ 
^ondy in so high a law do the lengths of pendulums in~ 
tsrease as to their times ; so that to obtain a detachment 
of 2" would require a pendulum of 13 feet 0,512 incfi^ 
in length ; to obtain one of a minute would require nb 
less a length than li;7S8 feet 4,SO0 inches; die first 
therefof^, which ivould stiH be v^ry limited as to anj^r 
important correction in its efFect, would be of a most 
inconvenient, and the latter of an impossible length, 
By adopting the mode of this patent however, it witt 
be found ihat nuch, or even' a greater extension df de^ 
tacbment than a minute is practicable whhout ^ny dif- 
ficulty or inconvenience whatever, and even in It 
smaller ^aeethanis required for tbe common teponda 
vSodL 

The next generail advanti^ is, that a clock made oti 
titts principle -of extreme detachment requires a much 
less fitvt powet than a common clock, 'for die p^wer df 
the former mi^y be organized so as to t^t i^togtber for 
wtervalfi of minutes, and to be limited when in actioii^ 
to less than half second^, between those intervils, wbilie 
^Ihat of &e latter is constantfy exerted every second ; 
-nie>^eitheless, thetnaintsuning power of ^e former ne^ 
-ml; have more to perform every minute thanJtbe' pth^r 
tAff every second. It follows, therefbiV^. ititX a cloc^ 
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^ Paientjor a nem Frincipk of measuring Time, 

inaj' be comtnicted on this principle to require only 
pjje-aixtieth of the weight or power of a common elock^ 
or that with the same power it wiU go sixty times as 
long. 

„ Agaiuji tl^e mode of f xtreojie detaphment by dimi-* 
pishing the quantity of the first force tp so great a de^ 
pee, and. by* the cpnstant state of repose which it 
jpreserves in the train of the clock, removes almost 
entirely the strain and friction to which the vrorks of a 
commqn clock are subject ; so (hat the wear of the 
patent clock becomes next to. nothing, and it ca^ there*- 
fore scarcely ^ver require the appUcatioa of oil, or. gei^ 
f>ut,of order^ 

. So also, this system ojf detachment will be foun4 
greatly to simplify the train : in fact, the greater the 
jexteni^ of the detachment, the more simple iKfill it be, by 
forking from minutes instead of seconds. Notwith^ 
standing which, however^ the seconds, or any less divir 
^ion of time, may be indicated with as much accuracy 
as in the mQxe complicated train of the copunon timeir 
pie9e. . 

Sucli theaare the gene^l advantages of this patent; 
and whether they be viewed with reference to the exr 
|;ent o| the c^etachment or the diminution of the main- 
taining power required^ the increase of time^ the reduCr 
lion of friction, and ijirear in the works, or the simplifi- 
cation of the train, I conceiye that np &rther discussio^t 
of the p^nciples is necessary with those who are at all 
conversant with the principles of time-^keepingj^ to cour 
. vipce them that the attainment of the^e points, is pf (tk^ 
utmost importance to the final perfection of a true mear 
^ure of tijne. I shall therefore now proceed to the sp^ 
cification of the, first plan whkh I have practis^ jgor 

their 
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t&eir accomplishment'; and here I have introduced a 
Tktw modification of the action of gravity as applied Ui 
tiine;-keepin^, by taking as the tinie-measurer *' a per- 
fectlys-detached body, descending freely down an in- 
clined plane :" vtrhich modification, although it has ne« 
ver yet been applied to the measurement of time, is a>' 
immutable in its operations as the 'oscillations of a pen^* 
dttlum^ and is in fact governed by the same law. The' 
extreme detachment of which it is capable, and certain 
specific advantages, which the pendulum does not pos- 
sess, have pointed it out to me as an important agent in 
the measurement of time, 

. The following are several different modes in which I 
have applied this new regulating Organ for the accom« 
plishment of this patent. 

Figs. 1 and 2 (Plate I.) shew the dial and frame plate 
of an. eight-day spring clock, having a small tube a V 
six inches long, containing a steel ball' This tube and' 
ball serve the purpose of a pendulum 7 feet 4,038 inches 
in length, making exactly forty beats in a minute. The 
tube is connected with the train merely by an aAor and' 
pinion^ wid being a little inclined the ball runs from d 
to fiy where it discharges, by striking against it, a small' 
spring detent dy that holds the tube in the position a i*; 
when being so discharged the tube makes a half revoln-' 
tion from b to a, and is caught ^gainby the same detent. 
The ball being thus brought back to the upper end runs 
down again, and striking away the detent, repeats its 
half revolutioB as before. This tube may be in part 
considered as a revolving pendulum where the centre of 
gravity oscillates, but the system revolves ; and where 
the time is measured partly by an oscillation, and partlj* 
tj the descent of the b9.ll down the plaxi^V 
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f Patent fir « new PrintiptHi^f nteasuring 7tme, 

,^ The dock is. at re^ whSle the :biitt' rms itomu ibB) 
^ti is two- think of the whale tiiiie ; and a tube^ eiit 
wbcBj t^ufr prodiiioing heat8.d» sloir as a ^mouH» pen^^ 
duluBEL 7 teet 4yOSS inches in length; i& axisetfatefitly iA 
that piopotftion so much less Jkble to the expansions or 
contractions of tempesaitire* AU the escsperaento-wotfe 
sibo isliere 9i?<iided: ; a commoa steel piaion. being <sub^ 
stitiETtedlbr it, the effect of the esespement^beiii^ pro** 
4aeed hy the descent of the b^. Thi» property^ pecU'd 
Im to the new regulating organ here specified, is nu^ 
^Ottbtedly a very important, one/ fmm die great nipet^ 
required in the construction of escaptements and thd 
qpti^avatiTe ^isaplkity ic^ making a t^caamon poaibny 
which here answers all the purpose^. 

Xhe tixne is regulated by the 9n»all hand at C, Figs* t 
and 2, wiiidi' by movjyrig.^e detent ^ifiiighec or lower 
£minishes or increafies the iodUnadoo of &e itube^ and 
with it the time of deseeiit. 

F%. 3 b <the face -of a dock wmieer to. fig. 1^ htai 
hairing a «oaaU wheel a b iiMrfiead of tbe tube, . connected 
with the train by an axis and pinion as befoiJe-i Thia 
wh^ containa a series of inclined pkisues ^r jp y zui^ 
which being held in a given portion by a jsomU spring 
detent d(j zs in' the fonner case^ the ball unlocks tba 
wheels and the time is regiikted as isbove. 

In this application six secouds are consumed in .the 
fwoing, of the ball from ii to K n^in the shifting of 
^ wheel half ^tmnd £ar a fresh rm^ of the, balL: T\m 
kideXf therefore, Qiaked ten beats in & minuite^ . oar fire 
whole reirolutions ; b^ the whedi occu]^ng not mora 
than half a second in shifting^ the first OKarer and tmia 
are at rest eletenrtwd&hs of the whole time ; during- 
which proportjl{H»:i|f timet];ie regulating or^an is entirely 
. detach,^4 
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4elaeb^ from the maintaiiimg poivec, aai tbvs in It 
dock^. not larger than a small table clocU^ the deteob- 
nent is camried to aa great an extent aa by meaaa of 
^e b^st detached escapement bifherto aiade it couU be 
nifthia common pendulum of 116 feet ^608 inohea ia 
ItDgtiu 

Fig. 4 is a cloek in which the detachment is carried ta 
a ttifl greater extent 

. , €hy JF%« 4y is an inclined plane, fourteen inches long 

and eight inches wide, haying thirtj grooTca cvt in i^ 

as fhiewn in pl(a» Fig. 5. idong these gt oorea a small 

bali runs fi&ai ato bf or firom.^ to d, according as thi 

fkji^ is inclined one ymy or die other. How tki$ ptane 

is edenlatted at a certain incliosdon p> give exacdjr on* 

nuDate £ar the time of the balPs motion from one end 

ef itiio the oftheri vhere, lunring arrived at the lowest 

ifmXf it stiikca a lever n, connected with the detent e^ 

jfli xmlocking it, the maintaining power is allowed tQ 

act /or It moment for the purpose'of shifllang the plan^ 

(which is most accurately baUnced on a knife-edge) intA 

the position c d, that the ball may run- back again in 

another minule U> the opposite extremity of the plane» 

whoris it again unlocks the same detent by a ^eorfe-» 

qK)nding,leyeri9^ connected with lt« The veloeity of 

the liall is no greater at the bottom of the plane than at 

the end of the first groove, for ^e accderation required 

^ iaach gvatove W deatroyed by the. s^aaH brass deflectors 

€M$ifiyi^t. Fig. 5> at the end of each gtocre, which turn 

tile boll iwto the opposite direction of each succeeding 

gtMy^ $ neither is the bsdl alfewed to stop the leasst in- 

atlmt of tAttte during the shifting of the plane^ but is 

imm^iatdy 'tthrowlF) back on its return by the actioi^ of 

It UM ^ooktti arm^ se regulated; by its toxta and pt%s^^ 

* sure 
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tare as instantly upon the- ball's striking the levei^ to 
•tiuow. it back^ and keep it moving on its return nntyi 
idle shifting Qf the plane is completed^ with ithe mem 
:refccity of its. motion on the plane when so shifted^ s6 
.that, no inequality produced by the first power in the 
time of' the planeV shifting can make any variation in 
.die whole time of the ball's motion from one end of the 
7>lane to the other ; for, whether the plane rises 'faster 
or slower^ the ball always returns at the same rate with- 
out a moment's pause* 

This correction is^ indeed, almost superfluous ; for ia 
lihe very short and rare action of the maintaining power^ 
jfiiring the almost instantaneous shifting of the plane 
4mce a minute only, any inequality that can possibly 
arise with ordinary good workmanship must be next to 
jopthingy and. can hardly produce a. sensible e£Fect in the^ 
longest period of going. It shews^ however, tfa^t the 
principle of extreme detachment may in this applicatioa 
be made absolutely perfect^ inasmuch as neither the 
liiotion of the ball in its progress along the plane, nor 
at the moment of its departure on its return, is in the 
least influenced by the first mover. The time of shifts* 
in^ the plane is not so much as half a second ; there-* 
fore the first power of this clock is at rest, and the 
whole train in a state of repose more than one hundred 
and nineteen hundred' and twentieths of the whole mi4 
nute^ that is to say^ all connection, with the moving 
power is as long suspended as could be effected on the 
ordinary principle pf detachment with a pendulum of 
the enormous and impossible length of 11,73S feet 
4,800 inches, which if it were practicable would vibvata 
minutes. Yet, notwithstanding this extreme detach-* 
pient in the patent clock, the smallest portion of tha 

intennediate 
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intermediate timey may be indicated by the beats of the 
ball or time-ineasurer ; which, as stated at the com* 
mencement of tbis specification, is the great charac- 
teristic of this new mode of detachment. This is ef-' 
fected by a bridge or bridges, kc.ff, across the plane; 
under the arches of which the ball passes. The figured 
ijidicating the division of time tibns shewn are made to 
shift according as the ball runs from right to left, or 
from left to right, s(^ that they may always be read the 
way the ball moves ; thus the time may be read off in 
seconds, or smaller divisions, with die greatest accuracy 
as the motion of the ball is nearly uniform, all accele« 
ration in passing down the plane being destroyed, 9i 
already described, at the end of ^ach groove. 

To explain the remaining parts of this clock — ^the dri 

xAe M shews the minutes, advancing one every time tith 

plane shifts, and the minutes being driven directly froxbi 

the moving power P. The . circle H shews the hours 

li^bicb are driven from^ M. R is the regulator, being th^ 

means of connection between M the minute hand and 

'the plane, which is effected by a crank and. rod xy. 

•Every time, therefore, the ball unlocks the plane, R is 

allowed to make half a revolution, which gives the time 

to both minute and hour hands ^ the circle R therefore 

'is graduated, and has a hand which adjusts the distance 

of the crank ftom the centre of tile circle, by which 

adjusVnent the inclination of the plane is varied, and 

'with it the time. 

Thus in the space of a moderately-sized' table- clock 
^ time-piece is constructed, the vibrations of the regu- 
lating organ of which are as slow as those of a peA- 
' dulum 11,73,8 feet 4,800 inches in length, by which the 
first power ii so reserved that the weight or spring of^a. 
•' • Vot- XIV.---S£COND S£Ai£S. C cottimon 
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common eight-day dock may be made to cany it 480 
day3 ; neither is there any friction or motion in its train- 
for one hundred and nineteen hundred and twentieths of 
the whole time of its going, while the train itself is also 
considerably more simple than that of a common se- 
conds clock. 

It is evident there are innumerable varieties of con- 
figuration in the application of t^is principle, which it 
is impossible to specify or even to anticipate, but which 
must nevertheless be integral parts of this invention, if 
they in any shape accomplish the mode of measuring 
tmie by means of the extreme detachment here spe- 
cified. , • 

To attain this, therefore, it cannot be lawful for any 
.one to n\.ake use of any body, whether spherical, cylin- 
drical, or conical, moving on any inclined plane, how- 
ever the same may be combined with any machinery or 
clock-work whatsoever ; whether the plane be simple or 
complex, curvilinear or rectilinear ; whether it vibrate 
or revolve ; whether the body moving down it be a sim- 
ple or a compound substance, consisting of one or more ' 
parts ; whether it be a fluid or a solid, or a combination 
of both. 

' Various modes also may be introduced for the com- 
pensation of the expansions and contractions of teippera- 
-ture, eith*er in the detent or in the rod xy, which it is 
not necessary. here to specify; but it should be ob- 
served^ that an inherent power of compensation is com-/ 
. bined in the very principle itself, for as the plane ex- 
pands 30 also does th^ ball, smd vice versa; the hall 
therefore pxoves quicker as its course is lengthened, and 
flower as it is shortened ; because the vertical distance 
of the points of contact from the centre of gravity of the 
' . . . . .^ baU 
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ball increases with the e^cpansion, and decreases with 
the contraction of this ball and plane, so as to accele-' 
rate the motion of the ball in the first case, and retard 
it in the second* It appears, therefore, that this inhe* 
rent property may, by a due proportioning of the dia- 
meter of the ball and the matter of which it is formed 
to the mean length of the plane and its component ma- 
terials, be so adjusted as of itself to produce a perfect' 
compensation. 

. And, lastly, widi respect to the workmanship ^^f clocks 
made on this principle, it appears that less attention to 
it is required than in common clocks ; for as to the train, 
it has so iitde comparatively to perform, and so little of 
the mleiasure^of time has been shewn to depend upon it, 
that any want of superior workmanship must be little 
felt; and for ordinary purposes therefore even less than 
ordiitary .accuracymust be sufficient. 

And as to the plaice, as any inequality in the surface 
or irregiilarity in the first formation of the grooves must 
always similarly recur 'to the ball in every descent, it 
follows that no such circumstances can destroy its true 
measure df time ; but shoul^i any change in the surface 
of the plane ot in the form of the ball'take place in a 
length of time, such change must be for the better, 
since the edges of the grooves will become more and 
more even and polished as the ball travels; and the 
ball wiU ^ear itself into the most perfect sphericity, 'as 
from its rolling over at the extremity of each groove by 
means of the deflectors zz%y Fig. 5, its axis of motion 
is constantly varying; it appears, therefore, that no 
part of the truth of; the action of such a clock depends^ 
as is the case with the present system of good time* 
keepers, upon the exquisite perfection of their work- 

C 2 manship j 
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iiaoslup ; seilbenr does it depei^d vtfoA any pMrticiiIaii^^ 
Qice lu^ystment or preservation of position, for altiwxif^ 
tbe dock be placed out of the true level, so that the 
plane in shifting becomes more ineiined one vv«]|^ than. 
^ other, sdU it will be fonnd that what the hall ha» 
gai/ied on^ way it will exactly lose the other» and that 
lJ)erefore the result of every two librattons bf the pbne 
must (in any position in which the ball will eontimle its 
motion both ways) be the true measure of the tmm of any* 
two eonsequ^it periods of its course, is princq»fie bf iel( 
correction which does not exic{t in tosunoa penduluav 
clocks. 

The next application of this t)ew vMcbficatibn of th0 
power of gravity for the measiuretnentof timn which I 
propose to specify, is that in whkli iwaMfe are used 
instead of ff?€^i §ts in tb^ cases hidierto e^aioed. 

ABC, Fig. 6, is a ^hbd attached to tihe tr«in of the 
0ock' by an axis and pinion similar to that in Fig- 3, 
having three tubes A B, B C, and C A, and t^K» balls, > 

Suppose the two balls ajt h and 9^ then will the wheel 
fiscilla^ slowly till the balls ace hrangfat'nearly into the 
position 2 and 9 by the simple Operation of gravity ; and 
suppose that at this period the first mover » allowed to 
act for an inejtant to throvf thk wheel a little £uth^ 
round, so (hat the npp^ t:ube becomes ia a small de« 
gree inclined, the ball will then run to d^e othe^ ex^ 
tremity so as tp res^rp the first position 1 and .2, which 
change will imii^ediately produce * another slow an4 do*^ 
|ach^ mpvement of the ^hPel nearly one-third }*pt»nd $ 
fmd this being cioinpleted as before, tfa^ first posi^oii 
will be agftin i^suine4 This variation, ther^ore, though 
iiff§Ji\^ifig ui>on the aptionrpf ttio balh instead of one, 
VPm% b^ isonsfd^red ^» wothey integral ps^rt of rt|k| 

pateq^j 
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putmt; not only becailscf it •cubyasiiufar prdoA^j^ 
liut. because it prpdui^s the sdme effee^ • - .t 

It cannot therefore lie lawf^il for any o*^ to <k»&8teMtt 
a clock, tke, time-meaaurer or regulating organ of which 
shall be constituted by means of this, or.any similar ap^ 
plication of tw^j or any greater number of {halls, whether, 
they act by partial revolution, or oscillatioti^ or ham^^ 
hvet they may be connected with each othif^r or with tb^t 
train. 

And it is evident that no possible application of the" 
descent of axiy body or bodies, fluid or compound, 
ddwii aft inclined plane^ can be made fo^ the purpose of 
measuring time^ or of proctiring Uie systc^m htite speci- 
fied, <)f extreme detachment between the regulating^ 
€)rgan of clocks and ehronometei^, and tiieit ihaititaini 
mg power, which must not be a violation 'of this patent* 

• I shsA liow, therefiwe, proceed to specify the modef 
by which I accomplish precisely the sariie system <A 
Measuring tim<p by the simple pendulum ; that is to say,' 
^ere, agreeably to tbfe fcharacteristic distinction whith 
pervades this patent, the duration of the detachment 
Shall not, as by . the presefnt system, be limited to the 
times of vibration ; but, oh the contrary, let h. penduhirri 
vibrate half seconds, quarter seconds, or atry the smialhest 
portion of time, still, like the b^H on the iiiclihed plane; 
it shall be absolutely detached from the first mover fot 
any number of these portion'^, as a minute, 'or any nUiA* 
ber of niihutes, -and this also without the iiOier^ehti^^ 
of any aujpiliary power, • • 

• .A? Fig- 7, isf a light swing-wheel, WitJh thirty te^th, 
unconnected with every thing- but' thfe iie'conds hand 
and tjie small pair of pallets XY, which by an Inverted 
ac^QQ drive the wheel. ^ ..-..-/. 
. BB 
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. BB is a larger swing wheel, having sixty teetb/ con^ 
H^cted with a single pallet P, on the same stock as 
those X Y, P being driven by the wheel B B. 
- C a wheel of sixty teeth, on the same arbor as B, 
being the last wheel of the train, or effected, if pre- 
ferred, by sixty steel pins on the face of B. 
* E F a lever, locking the wheels C and B by the^ pres- 
sure 06 the spring S, except when discharged by the 
pin P on the face of A, 

D centre of suspension of the pendulum. 

Now suppose the wheels C and 3 lacked by £F in 
such a position that the pallet P works within the teeth 
of B without touching either way, aa[d suppose a seconds 
pendulum sfst in action under these circumstances, then 
will, the force of oscillation given to, it ^xlye the small 
wheel round by means of the pallets X Y, with a dead- 
beat, indicating seconds at every vibration, so as tt) i^ake 
the seconds hand revolve once in sixty seconds. At the 
sixtieth second the pin P will come in contact with the 
lever £ F, and unlock B, which has remained in a state 
of repose for fifty-nine seconds, during w^hich time the 
pallet P has had no connection with the swing wheel B, 
and the pendulum has vibrated perfectly free and de- 
tached &6m the moving power. On being unlocked, 
however, as above described, the wheel B smarts fcrward 
by the action of the first mover, and tAncountering the 
pallet P, gives it an impulse regulated to restore tl)d 
oscillating power lost by the pendulum during the fifty 1- 
nine vibrations of seconds. At the end of the six- 
tieth second, however, the pin P has escaped the 
lever E F, and the wheels C and B are again locked so 
as to allow of fifty-nine more free vibrations of the pen^ 

dulum. 
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dolum, until the pin p comes round at the sixtieth 
second to release them again. 

Thus, then, there is obtained by the cominon pen* - 
dulum a perfect and extreme detachment for fifty-nin^ 
seconds of the minute ; and it is evident that the prioici- 
pie may be extended, by increasing the numbers to any- 
greater degree, vi^lthin the limits of the inherent and de* 
tached oscillating force of which the pendulum can be 
made capable, without increasing the time of the oscil- 
lation, and also without introducing any auxiliary force 
between the first mover and the regulator, contrary, as 
before stated, to the properties of every escapement yet 
applied. 

I shall now, therefore, compare the advantages of this 
mode with the present system of detached escapements; 

In ^e first place, the description of its action shews 
how much more the detachment is extended, and how 
much more the pendulum, as the regulating organ> is in 
this case left to the pure and unmixed action of gravity* 
In no escapement hitherto constructed has the pen- 
dulum a perfect freedom of oscillation, even for a single 
second, without having at some given point or other to 
unlock some detent, or perform some similar operation^ 
which immediately brings upon it a controuUng power 
in a direction contrary to its spontaneous efibrt, or an 
accelerating power to urge it forward ; and which, from 
the infinite nicety of application required, must, from 
its constant interference, continually tend .to affect the 
isochronism of the pendulum. 

I^ere, Jon the t:ontraiy, for fifty-nine seconds the gra- 
yity of the pendiilum is &e sole and uncontrouled ctose 
of its nioiion, hating its i»C& of vibration neither length- 
lifted nor shortened by ntij urging^or opposing caujiei fyt 

Ae 
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the mere driving eP the light and perfectly free seconds 
hand, constant, uniform, equally poised, and opposing 
no limit to the arcs of vibration, can be considered 
dt nothing but a smsdl increase of li4^on on the point 
of suspension, until the sixtieth second, when it lias to 
unlock the ^^tent, and when at the sam€i instant it 

. receives a fresh supply of force, left, however, to ope« 
fate as^ freely as before in the production of its e^feet 
upon fifty-nine out of siicty of the subsequent oscilkt-*^ 

^ tions of the penduluicn. 

* In the second place, it will be found dhat consider- 
ably less fic^ power is required to ke^ the same pen<- 
duhim in action for a given time by this mode ; because 
oiM great impulse will be found to be given with much 
lesi^ absolute friction ^an <he sum of a great number of 
^mall forces, even if diey amount lo the same impulse, 
€(ir as many parts (or even morey cf the train are in 
«i(Mi9n, and in as much mc^ioh each to produce the 
.]^sser impulse as the greater one ; aiid therefore in giving 
4i^ one united impulse there is no mdre friction thein* in 
^giving^ach of (he sixty lesser ones; liiat is to 'Say, the 
(friction in applying the requisite maintaining power, on 
ftbis principle, is only one-^sixtieth of what it is in the 
'^ordinary mode. 

i But ihis is tiot all ; for a pendulum thus allowed to act 
'if^ely weald maintain the force of vi\|ratiQn first given it 
iiot a^muuh longer time, and with much less variation in 
i'iU ares of oscillation, than when coming constantly in 
aontact with machinery, supposing no first power given ; 

* tiiHre^re, although that machinery may constantly im- 
^p«r4 to the pendulum fresh increments of force, still in 

• ^ doing, it fellows that by the very contact of ma- 
'^ifciMry'Qeoesiiay for imparting thb new fproe, a certaia 

part 
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past of the inherent force at the time of contact is de« 
stroyed at every 8uch contact^ which, w^e it not sq 
acted upon, would continue with little variation for con- 
siderable periods. To withhold this contact as long as 
possible is therefore a direct saving of all this force for 
the time of such detachment, nor is there more of this 
inherent force destroyed in the contact necessary to give 
the one impulse every minute (or whatever the period 
may be) thaa would be lost in giving the divided im« 
pukes of each second, for the power required to unlock 
the deteni in the one individual action at the end of the 
dUQUte, is no more than in Uie other individual ac^tion 
^t the ends of each second ; nor is the friction in the ^ 
cme individual action of the pallets at the end of the mi- 
nute piore than in the other individual action at the end 
of each second. Here then is a saving of the inherent 
force of the pendulum.in a ratio of fifty- nine to one^ to 
be added to the saving of friction above stated, to be 
also in that saa\e ratio. Now these wiU be found to be 
the principal causes of that loss of motion in the vibra-> 
lions of pendulums which is to be restored by the first 
powers for the remaining causes of its loss of motion are 
but the frictioa on the point of suspension and the re- 
sistance of the ajrl On these two there certainly will 
be always^an increase of effort required in the impulse • 
Qf the noaintaining power, in the direct proportion of 
^e length of time th^y are allowed to accumulate. But 
^ these latter are extremely trifling c<Mnpared tp the 
other two causes of the loss of power above mentioned, 
in which there is an. absolute gain of fifty-nine to one, 
it foUows, that although the saving qf power on the 
ivhole will not be exactly as fiAty>-nind to Qn% still k 
YoL. XIV.— Secwi> Smiejsi. © will 



Digitized by VjOOQIC 



18 PaHntfar a new Principk of measuring Time, 

will be nearly so. To calcujbte it exactly is not perhaps 
possjible, beca«ise it is 4i:fficul^ ^o say what tl|e propor- 
tion of the friction of the point of sui^ension in the 
pendulum is to that of the whole ^ork, and indeed it 
may not be' the same, in any two clocks^ but is evi*« 
dently, Under any circumstances^ an extremely, small 
part of the whole. 

In the third place, this application of the system of 
extreme detachment has all the advantages of increasin|| 
the time of repose, as to the wear of the works, in com- 
mon with the inclined plane regulator, but it is of en- 
hanced importance with reference to the escapement ; 
for as in this case the swing wheel B and the pallet P, 
Fig. 7, by which the force is imparted td the pendulum, % 
are only in contact once in a minute, a relief is thus 
afibrded to this most delicate and important part of the 
works, not accomplished by any escapement hitherta 
constructed. 

So also is tlie train in like manner simplified ; for the 
two swing wheels A and B are here the. indicators of 
seconds and minutes, though both are connected imme- 
diately with the pendulum; that is, A revolves puce in 
a minute^ and B once in an. hour, without any interme- 
diate train. Hence arises a. great additional saving of 
» friction, and work ; for an- eight-day clock requires only 
one pinion with the ordinary numbers and an extremely 
,^mall power, and a year clock may be made with only 
two piuions with the ordinary numbers of an eight-day 
qlocky and with very little more power. 

It is evident that this mode of escapement is in every 

respett above, specified,, and with similar.advantages as 

applicable to the vibrations of the balance-wheel of 

•^ v. . . watches 
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watches and chronometers as to the oscillations of the 
pendulum^ with the exception only as to the duration of 
ite peHod of detachment, inasmuch as the balance* 
wheel cannot be given the same independent power 
of vibration A'om its spnng which the penduhmi 
possesses frojn its own gravity. The balance- wheel may, 
kowever, in the same way be as absolutely detached 
beyond the ordinary limits of its individual vibrations for 
five or ten of those vibrations, or perhaps for a consider* 
ably greater number, by. in creasing the weight of the 
balance in proportion to the strength of the spring^ and 
tfaerefoce with proportionate savings of power, friction, 
and the other advantages belonging to this system of 
extreme detachment With regard to the actual mode 
^ application, it is in feet so precisely the same as to 
machinefy as well as effect, that it is needless* to reca- 
pitulate it in the specification, with the mere substitution 
^f the terms balance-wheel for pendulum, &c. && and 
with the diffei:ence in the numbers, depending on the 
different extent of the detachment ; for any ^ther spe- 
cificatioii of it ^ould obviously 1»e but a recapitulation 
oftbiskuid. 

It is certain also that in this movem^nt^ whether ap- 
plied 4o clocks or watches, there may be various con- 
figurations by which the same effect n^ay be produced ; 
still, however, as to produce these same results they 
can only be coniitructed after the mode of extreme de- 
tachment, and with the distinct and characteristic pro- 
perties of that detachment, as above specified to be the 
basis of this patent, they must be considered as integral 
parts of it. It cannot, therefore, be. la^yful for any one 
^ attempt, by means of the double pallets and swings 

D 2 wheels 
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wheels here specified, or by any other system of 
Hiachinery producing the same, effect, to detac^ an^ 
pendulum or h^z;ai:e*yiAieA from the first. m^ov^ of. > 
clock for any greater period tbaii that li^^ited >by t)le 
individual vibrations of the pendulum or balance-^o^el:;^ 
for such' is the spirit .of the detached escapeineAther^ 
specified and secured ; that is to say, that a detacb^ien)^ 
is here effected with a common seconds, p^ndfkilum, or 
with the, common balance-wheel, which would on the 
ordinary construction of escapeipents' require enormbua 
and impossible lengths of' peodulumSf or diameters of 
balance-wheels : so that it canpot but be contrary to t^fe 
spirit of this patent to apply any machinery, which sh?U 
give this power of extreme detacl;iment to a^. pendulum 
or balance-wheel of less dimensions than wqv^H gi^^ 
such detachment according to the ordiniary principles. 
It remains pnly.to be added, that. this system: of de^t^ch- 
ment, as relating to the eonstruction of cloclcs, is to be 
somewhat extended by the use of a compound instead 
of a simple , pendnium. And although ^s caPQ^t' itl 
practice be extei^ed to any gpreat degree, because to 
increase the times of vibration materially, .ayad ^ the 
same time to noiaintain sufficient vigour gf^ Oscillation to 
rt duce any long qontinuance of vibration, tin* fcoin* 
} \n(> must, a3 well as the simple pendulum, though 
IOC n ail equal degree, be made of ' very inconvenient 
L leriSioiis; still it niay:bQ applied so jks to double-^cMne 
of rhe eiiects herein set forth. Sucb app^cation of the 
compound pendulum therefore, as being a mode ;her« 
specihed of extending the system, of extreme dotach** 
ment, which is the basis of ibis patent, must be qon- 
sidered as an integral part thereof; so that it cannot 

therefore 
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ttaerrfore be lawfid for any one to make use of a com- 
pound pendulum consisting of two or more bobs, by the 
means of any machinery whatsoever, for any combina- 
tion or assimilation with the system of extreme detach<4 
ment herein specified and declared: 

Ir witness whereof, &c. 



Specification of the Patent granted to Benjamin Cook, of 
Sirminghamj in the County of Warwick^ Manifac* 
tuter; for a Method of making Barrels' for Fowling^ 
Pieces^ Muskets^ Pistols^ and otho" similar Fire-ArmSi 
tend Ram-Rods for the same. 

With Engravings. 

Dated March 28, 1808. 

1 all to whom these presents shall come, &c, 
^ow SHOW YE, that in compliance with the said proviso, 
I the said Benjamin Cook do hereby declare that my 
said invention of a method of making barrels for fowl- 
-mg-pieces, &c. is described and ascertained in the fol- 
lowing manner ; diat is to say : '■ ' 

My first method is as follows. I take iron, steel, or 
other suitable metal, or mixture of metals, either cut 
from bars or forged, or cast, or otherwise made ready 
far boring or drilling into proper lengths, forms, and 
•nzes. I then draw them out r6i;ind, or of any shape 
•desired, by passing them between rollers or under the 
hammer, and then cut them into such lengths or pieces 
as are suitable for the required purpose ; which lengths 
or pieces I then fix in a lathe, or other proper machine, 

and 
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and drill, cut, or bore otit the inside (by »any of the 
means now in use for such purposes) through the whole 
or paort of their length, as the ease requires. But, in 
Afder tb^tk I may be more easily undeYstood, I w^ll sup- 
pose the piece or carcass drilled as in the figure in the 
margin. (See Fig. 8, Plate I.) A C thepart sa drilled 
or taken out, leaving the black lines B B on the outside 
^«s thfe'thiekness of the sides of the carcass. Now, if I 
only drill or cut out a core part of the way, instead of 
going through the whole length, I pr^Jy go to C^ leaving 
the end solid. I then draw or force the carcass thi^ough 
plates with holes graduated one size below another,. (see 
'Fig. 9,) until it is drawn out the full length desired ; 
or I pass the carcass through rollers with grooves 
in them, until it is brought to the length and fpmi 
required. 

My second method is" to take plates or scalps o^ iroi\ 
or steel, drawn under the han^mer^ oar. rolled or other- 
wise made to the proper, size, form, and thickness, 
. which I turn over a maundrel, be^ iron, or aivy thing 
suitable for. the purpose, and weld them* I then draw 
or force tliem through holes, or plates with gradu- 
ated holes, as above; or I pass them between jrollexs- 
with grooves in them, as before specked, until they 
have attained ^e length, si2;e, formi and thickneas 
desired. 

My third method. I take round or other shaped plates 
of iron, steel, or other proper metal or mixture of me* 
tal% I will suppose a round plate. Fig. 10, and one^ 
sixteenth of an inch thick, or less or more. This plat^ 
being forced through a hole smaller than its own siz^, 
takes a concave form as in Fig. 1 1 in the Plate ; and ^s it 

passes 
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passes through hu|[^s of smaller dimensiohsy approached 
(see Fig.. 12)^Tid at length assumes a tuhe form, the form 
required. I then continue to force it through holes, oc 
I pass ik through i^oUers. or plates as. before^ spectfiedy 
until it has attained the size and length required. Nowv 
as I before suppoiied,. the plates are one-sixteenth of an 
inch in thickness before they^ begin to pass through 
boles, and as they increase in length by passing through 
smaller and smaller Jioles the sides of the tubes increase 
in thidcDeis ; so thajt in either of tbe methods before de- 
scribed, if the cardass passes fmm six inches in Icmgth 
to four feet in length, and was only one-sixteenth of an 
inch, or thereabouts, in thickness- when it hrst began to 
pass the plates, or holes, it will by the time.it is four 
feet, or there^ibQut^,. have attained nearly>or about four 
^imes ihe thickness, the diameter of the tube being gra« 
dually diminished. Barrels for cannon are made by any 
of the foregoing methods, only requiring machinery pro^ 
portioiiably stronger.. The .slightest observation will fis: 
upon the mind the great advantage of these methods in 
.the manufacturing of.firer^urms ; the sides of the barrels 
«7ill of necessity be of equaJL thickness throughout ; there 
cati be little .or no irregularity in any of the surfaces^ 
inside or outtside«. In some cases it will be necessary to 
keep a bar in th^ barrels while they are rolled, drawn, 
or forced, especially, in cases whiere barr3ls are required 
to be made . of an octagonal or other form in the botres 
or holes; then ^ bar must be • kept in the inside of the 
jbarrel, and .as the barrel. lengthens by rolling, drawings 
&Q» it t^kes the;form.of the bar in the insid^. I maki^ 
jba^rels also with.A bar in. the inside while it passes the 
rolls Tvifih <^p 9f ;iiore straight ribs or flutea in thf horo^ 

by 
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bjr keeping a bar so shaped in the Inside "vdiile either 
loliing, drawing, or forcing, whether hot or <;old. It! will 
'leave in the bore or hole of the barrel the shape of the 
ribs. sunk in the inside of the barrel, which said barrel 
may be, if required, twisted for rifle baniels« 

Barrels made by these methods have; this very gi^at 
advantage: there can be*few or no unsound places in 
them. In two of the metbods there is no weldings They 
can fseldom if ever be burst ; at least I should suppose 
not one in five bundced^ for die very process so com- 
presses the metal, and the several times they are an«< 
nealed so toughens them, that they become of the na« 
ture of wire. They may be made considerably lighter, 
perhaps one-third, or even more than that, than those 
now in use, and ako much stronger ; and if in any case 
weight is desimble, they may of course be made quite 
as heavy as tdiose now madci For all kinds of service, 
but especially for the India service, I do conceive that 
if the barrels can be made to stand the proof required, 
and yet be one-third lighter, or nearly that, they will 
be found to possess incalculable advantages. 

fiy these methods of manufactory it is hardly possible 
that there can be one place in the barrel thicker than 
another, asis always the case in welded or forged bar- 
rels : they will of course act with more precision, and I 
presume with a much greater effect. 

' I do not conceive it necessary to specify the different 
machinery requisite to work the rollers, presses, ' ot 
|bg.w plates, .the means are well known, and form no 
fSctpi my invention; but it must be clear to every one 
.conversant in mechanics, that powerftil machinery wifl 
bexequted either to roll draw or force^ and when put 

in 
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ill motion' by steam. Or aby other poiii^er, the firocess will 
be regular and rapid, ito that I apprehend <it musket- 
barrel will be drawn or rolled froni its carcase to its full 
I length ill about onje and a half or two thinutes. 

I ^Y^^tfy roU^ or force th^ carcasses either m a hoi or 
cold statQy as I f^nd most $uitiibte for the pmrpose^Vfor 
which they are intended;, either way will So, but if 
worked cold it will be necesisary to anneal them often. 

My method of making ramrods is simply to draw 
them as wire is drawn, or pass them through grooved 
rollers, from round, square, or any other shaped, iron, 
steel;- or other suitable metal, or mixture of metals ; 
and either leaving the thick end of the strength re- 
quired, by J not entirely drawing the . riuiiroid ' quite 
through the plate, or else draw or roll them of one 
size throughout^ and attach the thick head or button to 
them afterwards by screwing it on Uie top, jand riveting 
it, brazing it, or otherwise fastening it. If I make them .in 
iron I harden them in the usual way, and afterwards 
temper them down till found sufficiently elastic. It will 
be observed, that ram-rods made by these methods re- 
quire no filing or grinding, as they leave the plates or 
tollers perfectly smooth and regular. 

'. In witness wherfeof, &c. • ' 
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fSp^ifid&iion ^ihe Patent ^granted to John Curii, of BelU- 

. me-ffouseymthe Parish of Sh^ldy in the Cownty of 

York^ Gcnikman ,- if or a Method of applying flat Bopes^ 

flat Banksf or Belts of any kifidj to Capstans and Windr 

lasses if Ships, tmd Vessels:, aVr, out of or ahmt Ports, 

' Surbours^ Eioers, 'Seds^ or Creeks ; uttd also for A 

. MkthoHof applying flat or round Bopes, Lines, Bands, or 

BeUs^far the Purpose of catching and detaining Whales. 

: With a Plate. 

l)atedJuly 30, 1808. 

X O all to whom «these presents shallcofifi^ &c; 
-Now KNOW YE, that, in compliance with the said pf03nso, 
el the «aid John Curr do hereby declare that my ssaA 
'inveiltioci is described in th^e manner foUdWing ; that is 
<t5'say : iMy method of Applying fiat ropes, flat hands, Or 
.bek^ of -any kiiid, to ships or vessels to tow or convey 
dn or cM^ of ^harbours, rivers, seas, or creeks^ is R^fci^ 
^owsK The flat rope, flat band or belt, is attached to 
the dapstati, so that it can easily Ije- taken ofF^hen re- 
q^rM, or by having a splice may , be disunited ^within a 
ifew. yards of the end^ which will be more convenient^ 
and may be wound and lapped upon itself; or if it is 
more convenient may be wound upjon the capstan, in 
two or more tiers, in the same manner as a flat cable is 
wound upon a windlass, as is particularly described in 
the specification of a patent granted to me by his pre- 
sent Majesty King Geojrge the Third, dated at West- 
teinster on or about the fourth day of July, one thousand 
eight hundred and six ; in which case it may not be ne- 
cessary to apply multiplying whe,els to work it ; but if 
the flat rope, flat bjand, or belt, be wound in one tier 

# only. 
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oiily, in order to give 8u£Kcient power to the saikMrs lo: 
h«ave the ship forward when th^ fiat rope,' flat bwd» os 
belt, ^as increi^ed in diameter, it 'will be proper lo Hx 
a large tooth wheel on the capstan axletree, abon^t equal 
in diameter to the greatest eittent the flat rope, flat 
b^nd, or belt, will extend to, which may be worked by 
a small nut wheel, or nut wheels,, of convenient dimenn , 
sions; and two flat ropes, flat bands, or belts, or more^ 
may be applied on the same capatan, as will h^sreinai^ 
be described. One flat rope, flat band, or belt, or piore^ 
may be applied on the saiiie capslfan, but the annexed 
drawings shew a commodious manner of working two - 
flat ropes, .flat bands, or belts, upon one capstan; 
where fig. 1 (Plate 11.) shewii a platfom^ and Fig. 2 a^i 
elevation of the capstan, a represents a large tooth 
wheel fixed on the capstan axletree, and b a moveable 
wheel, which, having a circular centl'c^ will turn round 
^thout moving the capstan axletree h, or capstan drum r. 
IT a nut wheel, which turns the tooth wheel.a, and which 
by raising the gudgeon d, and fishing a proper block. un^ 
der the collar k^ may be applied to turn the cog«-wheel h ; 
by which method either of the two flat ropes, flat bands, 
or belts, paay be worked separately by the drumrhead ^ 
one flat rope, flat band, or belt, being wound upon the 
drum e, and the other upon the drum i; and if it be rer 
quired to work a round rope upon the drum-head g, it 
may be done by raisii^g the gudgepn d, and the part 
connect^ with it, so that the liut wheel c may be clear 
of both, tooth wheels^ and placing a block under the ool^ 
lar k of the* axletree or gudgeon d of , a proper thicks 
nessf Each flat rope, flat band, or belt, wiU requirie a 
leading roller or rollers to guide it both from the stem 
and 9t^n of the ship in a- fair dirojction to the capstan^ 

£2 and 
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axtd nwiy then be conveyed by another roller or rollers iir 
any divectU)^ required ; and palls or odier gtopd must be 
applied tjp tfee tooth Whfeelsy to hokll:hem in any situa- 
tion vequiiied* The nut whee^^^hould be fixed about the 
centre ofi the vess^el^ which allows robm for a sufficient 
length of capstan bars,' and gives room 1;o the sailors to 
apply thieir powers to the greatest advantage'. F<fr the 
convemence of . pending out a guess line, orfOr othei^ 
purposes, :it ;may be proper to have the flat rope, flat 
band^ jor.beb, tdivided into two oi* more parts, and so 
Connected together by splices that it tn^y easily be 
• disunited* » The ^tooth.^ wheel above ' described is fixed 
Ixyrizontally, ' but may be fixed to work in any other 
.position more suitable and convenient, ^ If the flat rope, 
jflat baT>d, dr belt^ is appliedto a windlass, it must lap upon 
itsetf, and be iused as directed as above for the 'capstan. 

The advantages erf my invention of towing ships and 
.vessels consist in saving the labour of the men, in ex-^ 
pedil^on, and preventing the ship'$ Aecki being so much 
itMTUtnbered witj^t topes. * 

My method of applying flat or round ropes,' jines, 
bands, or belts, for the purpose of catching and detain- 
zing .whfUes, is as follows. The anneked drawing, Fig. 5, 
is apian of a whale-boat, in v^hich o represents the reel,^ 
^ the break, and (/ tlie break lever, which beirig pressed 
down presses the break p ypon the break rim'/, and * 
thereby resists in some degree the -action of the wljiali^. 
•r the guide <ind stop for the whale line, the use of 
•which isfarther explained afterwards; 55 the whale line; 
'U u rollers to, keep the line near the <:(cntre of the boat.' 

Fig. 4 ^ews^a side view of the whale-boat and appa- 
ratus,: and Fig. 6 a section of the same; the letters of 
which op Cclch figure dorrospond with tho0 ■ marked 
^ > ^ * upon 
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upon Fig. ?. In Fig. 6 r shews a; front vteir of the giiidd 
er stop, which vrorks upon a pin or bolt w, and is fixed 
down by the cptter x ; and s the whale line xipon an en« 
larged scale. When a whale has nearly run out with tlfe 
line of one bciaty and it is necessary to join it to tlxe line 
of another boat, having previously made a knot within a 
few yards of the end pf the line so large that it cannot 
}Nu» through the stop ?% or having fixed a hoop or bulk 
of any kind on the line which will answer the same pur* 
pose as a knot, which |cnot or bulk being in contact 
with the stop r, the end of the hne may then be taken 
and attached to the line of another boat : this being^ 
done, the cotter x^may then be drawn out and the stop 
r raised up. -The rope or' line is then entirely disen- 
gaged from the first boat, and the- management bf the 
whale pnt in care of the second boat. The same-means 
may be used to attach the lines to a third boat or more 
if required ; or, instead, of having a stop, as above de- 
scribed, the same purpose may be effected by having an 
upright or uprights of wood, or other fit material, fixed 
near the stem for the line to -pass through, with a cotter 
to keep tlie line in its proper place, as sh6wn by Fig. 7, 
on an enlarged scale, or by making th6 uprights suflSici- 
ently high a cotter may not be necessary, and a screniT 
or lever, or wedge, or other mechanical power, maybe 
applied to press upon the rope to hold it fast without a 
knot ; or it may be held fast by the men in the boat un- 
til it is- connected with the line of another boat 

Having described one method of disengaging a line 
from -a boat and attaching it to the line of another boat, 
I will now shew a method by which the same purpose 
may be effected while the whale continues to run the 
}iue out of the boat, which is to double the whale line 

for 
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lor about twenty or tirenty^five ysurdi», more or less, and 
to connect the end of it slightly by a piece of pack* 
tiir^ad at y^ Fig. 8. This being done, the line must 
then be wound upon the reel, beginning to lap on the ^ 
part X first, which is fixed upon a small pin fixed in the 
ajsletree of the reel, so that when the single part of the 
line is all run off, the end of it, ^, may then be disunited^ 
and will wind off the reel* and may be taken to^ and 
connected with, the line of another boat while the whale 
continues to run out with the line. When ^ere are two 
or more reels in the boat the same method may he used 
tt% attach the lines of one reel to the.lines of another* I 
i^ecommend my patent whale-lines to be used> as they 
may be made much smaller than common ones, will be 
equally as strong, which enables a greater length of line 
to be wound in the same room, and the centre of the reel 
heing fixed higher in the boat than appears in Vig. 4, a 
still greater length of line may be accommodated. A» 
the lines in running out occasionally cut a nitch or hole 
in the ice, and in the usual way of knotting or fixing 
the ends together a bulk is made, which sometimes. 
&stens in the nitch or hole^ and either breaks the line 
car draws out the harpoon from the whale, I recommend 
a hollow conical fixture made*;of iron, or other fit mate- 
terial, (which will accommodate a knot within to fasten 
the rope,) as described by Fig. 9, which from its con- 
struction, together with i0 own gravity, will be in- 
clined to throw itself out of the nitch or hole above 
mentioned. 

The advantages of the abore method of catching 
whales are as follows : First, the lines being wound upon 
reels, and passing safely from the reel to the heacl of 
the boat, iEtre not subject to entangling as in the old way. 

Secondly, 
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Secondly, the lines in my tnetbed are not so'subj^t to ih- 
jury or to be q!:iickly destroyed as they are in the old way 
by running round the bollard. Thirdly, in the old way the 
men's hands are frequently inflamed by holding back the 
whale-iline. By the break or lever employed in my me- 
thod the speed of the whale may be effectually retarded 
without danger or difficulty by the harpooner, or other 
person appointed- Fourthly, in my method the hne is 
ccmfmed in the centre and stern of the boat, and will 
therefore prferent the danger and inconvenience to the 
men that would erisue if it was at liberty ; and, fifthly, 
by making a boat large enough to accommodate two 
reels. 9tnd a snfiicient quantity of lines, fewer boats and 
a smaller number of men will be required to man a 
whale-ship. 

In witness whereof, &c. 



Specification of the Patent granted to William Bell, of 
. Birmingfmn; in the Cowfity of Warwick^ Enginear ; 
for an Improvement in making Pipes or Pumps for 
conducting Water and other Liquids. 



.To 



Dated/ April 3o, 1808. 



all to yftiom these presents shall come, &c. 
Now KNOW Y£, that in com^iance with the said proviso^ 
I the said William Bell do describe and ascertain the na^- 
tore of my said improvement in manner following'; that 
is to say : It has been found, by long experiencei. thitfc 
pumps or pipes for conducting water fix»n Wat^p-worka^ 
which baise been made of wood, or iton, lead, or any 
other metallic substances, have beenjustly objected tq^ 
for the various following reason^. 

Fim. 
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■ Fit^t^ Pumps or pipes which are made of Wood are 
liable to constant decay, and in a short tione to become 
rotten': and it is invariably the case that in their yotte.n 
or decayed parts they generate insects and vast numbers 
of noxious animalculse, which may alwliys be -discovered 
in water which passes through wood pipes or pumps 
^hich have been some time in use; and Dr. Bu'chan 
observes, that " waters beqome putrid by the .corruption 
of animal and vegetable bodies with^ which they abound.'* 
Water wjiich is cpnducted through pumps or pipes 
which are made of iron, lead,, copper, 6r most other 
metallic bodies, becomes impregnated with the corro- 
sive qualities of the metals which renders it unwbole-i 
some and poisonous, and of course unfit for cooking or 
washing linen, and many other domestic uses. The 
nature of my improvement is, therefore, to remove the 
aforesaid objections, which I completely perform by 
inaking t;ubes of porcelain pottery, and various^ com- 
portions which are vitrifiable, and are not liable to cor^ 
rosion or decay. These tubes are formed in such a way 
..at iho ends as to fit one within the other, which I eon- 
. nect or unite together by cement, so as to make them 
water or air tight. And by the addition of any number 
of these tubes, connected as aforesaid, I form one com- 
plete tube or pipe to any extent which may be required. 
J prefer the method of inclosing them in cast-iron 
^ipes or cases, ^hich are to be made in various ways 
jand fc>rms; which pipes or cases serve as defenders of- 
jtbes^ porcelain or pottery, tubes, to prevent bieaking or 
bursting. * Cases or pipes may be made of wood, and 
yaxions. other, substan^es^ for inclosing these porcelain 
^pottery tubes 9r pipes ; but, for the sake of compact-^ 
nessi strength, and idurability, I recon^tmend cast-iron 
..- - * * cases* 
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cwes^ .tQ»es, or fipeg, Jhpi^Q ^ are . Qpfl(*ppw4 wqftals 
whic^ .?3?e i«ss cqrrPS^v^ t^n ^e real ]3(i^t^l& a^ afQjresai^ 
of which tub^s may be ait|d% aad if jflfcios^d. in • thf . 
qi^kno^r jU^fbre ^Qsqribed^ WQuld. b^ Useful iix qapduq^ng 
w^ter ff^d variou» liqt^idsi either hot Qf <QQldjf ^or piMtii-, 

may be prepared for durability by boiling it, or humiqg 
or charnpg .it| wl^b t^ .|ll& etfe^t pf pr^veot^ngits 
breeding or harbouring in^^9t3| . fijtg. Tbese^ iu a^d^tiq^ 
to. my porpelaia or pottery tubes inclosed^ I clwP ib? 
originajity of. . . .. . ♦ 

In witiiesft whereofji, &.C. . .r 



On the Culture (jf broad-leaved Clavet* (Trifolium Pri^eQfue»^ 
b^ the Tidlian Method. 

Communicated by Mr. Bartjley in a Letter to the Editors. 

G£NTL£M£N, 

JtoR ma^y years past I havi9.,a4opte4. ;tii^e Tif^U(fjf^ 
method in raising pqt^toe^ ^nd soxne other 9Jr^cle$ ^ 
general culture^j i.e. in rows of three f^^t intero^l^ mtkr 
out manm-^ ; pulverising th^ soil and. er44icdiingxm$4f ¥lh 
the intervals with the hand-ho^, md opportunefjf d^qping 
ths eq^rth of tf^ intervals to th4 rg^s iff the, gfo^ng 

On tbi^ scale of n^ans^gement I have i^pwte(Hy v(^ 
e^p^imen^ with broad^^v#4 Qlov^r aod lucemei tb# 
former (as Curtis, in his book on the British Gra9«i<^ 
remarks) beibg^' most undoubtedly a perennial,'' View* 
ing th^ eottfiaht results of these expenrnents^ Ihadni^, 
reason tp doubt its superiority by compuriiOQ with the^ 
broad-cast method of sowitig clover seed. / 

VpL- XIV, -^SECOiq> SERiks. F Iiecol- 
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t recoilecl: that in one of thosi experiments Wad ob- 
tained, in two cuttings y at* the rate of more than fivft 
loads prime clover hay pef acre. 

But my principal motive in addressing you at this 
time is, to communicate an experiment recently made 
bn the same subject in which I have endeavodred to be 
Accurate. 

' On the third of June 1807 I sowed sevcrd three-feet 
rows with broad-leaved clover seed, which produced a 
fidr crop in full bloom, as well as a partial crop subse- 
■tquently, the same season, leaving the plants in a state 
tlncommonly vigorous during the following winter. 

On 24th June* last 1st cutting prcxluced 19 loads per acre. 

On TthAugiist 9 

On '1st October 7 



35 loads of green 
clover j^«/ acre. 

On former occasions I had ascertained that in the 
action of exudation or drying, green clover would lose 
-about three-fourths of its original weight; ^suming 
therefore that* one-fourth of this weight would remain 
4n sound marketable' hay, the product would be about 
'eight load^ and a half per acre. • 

In Ae broad-cast way, and under such favourable 
circumstances, I imagine that about 5 loads per acre 
would be taken" for a very stout crop ; and 5 Idads are 
more' than X recollect to have seen produced in that 
way. 

^ The «rt^ was in a fit state, and oug^i to havje b^n out the lat- 
ter end of May ;,t|ie proper time elapseclt expecting a visit from an 
agricultural geutleman, who was prevented ,by his parliamentary 
•avocations. 

I beg 
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T beg leave to acid, that I have an experiment in 
pro g r cas, cmnparatiyely with lucerne and clover, hotl^ 
sown ja^t autumn, which on some future occasion I may 
crave your permission to detail. In its present stage, 
the w]pight of the clover to that of the luceme appears 
to be as 19 to 14. 

I am|. Gentlemen, yours, &c. 
Oct. 2$, 1808. Nehemiah Bartl^y. 



A Statcment,of the Capacities and principal Dimensions tf 
Hi^ Mcoestjf^ Ships Uihemia^ and Caledonia,, ff 120 
Guns each. * - . i 

' Cofnmunicated in a Letter to the Editors. 

Gentlemen, 

X H£ Caledonia of 120 guns, now carrying the flag 
of Lard Gainbiery conmiander in chief of the Channel 
fleet, is supposed to be the most perfect ship ever buili 
in England, as she is found to possess Wery good qua* 
Hty desirable in a ship of war. I have therefore trans- 
mitted you the following comparative stajtement of 
the capacities and principal dimensions of - that ship 
and "^ the Hibemia of the same force, which vras made 
with the greatest care by the officers in the surveyors 
department at the Navy Office^ and may be depended 
upon as authentic, and considered as a valuable dgcu* 
ment for ship-builders as well as for sea-officers« 

^ . I am yours^ &c. 

F2 Lengtl% 
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{a) The Caledonia, by having 7{ inches less hanging 
to her gpin deck^ jms the advantage of carrying her mid- 
ship port so much higher above flotaition with but little 
1q3s^ of stabi^ty; as the guns and decks are in toto 
raised but half that quantity ; probably still less hanging 
or a straighter deck would be better, especially for all 
three-deckers. 

. (^.) The flibernia had 50 tons iron ballast on^board 
when -launched^ with an inch more false keel tb^ the 
Galedoaia, which latter ship had only 40 tons of iron 
ballast ;. the Hibernians actual mean draft at laimching 
wa^ 17 fejet £|; inches; (he Caledonia's actual mean 
draft .at launching' was 17 feet 2 inches.- . 

(c), A third of the quantity due to ;an immersion of 
the ship the s^ame number of inches tl^e ship. has hrqkd 
from h^r sheer, when complete, is ajlowed. for thCjdis*. 
plapenapnijof water.by the extreinities : tjius, by, im- 
mersing, the HjberniaJ inches, she. would displace 1 €[3 
tpas, , a. third A>f which quantity is added^for the quantity 
immeTsed by43iQiC;exttemes. . 

. ,(d) .TJv3 is very near the trudi;. the displacement 
by tbe:Ce$pe«^tive pl^is.qorrespoBd very accurately w^th 
tl^e compMt^<>n qf th^ quantities recieivedr 

,(e>. Tb0 nieth^»adpp^4 fp^ Ii4s|emng the Caledonians 
beam^^o ^h^r sidas is in efffi^t above 80 tons less in 
wi^|^^o.:ber top sid^ than the mode used for the .same 
purpose in the UibeiTaia; and the tio^bermg the top 
fii4^, is about si^ tons weight less in ^e Caledonia i 
diese oircumstaRceS) with the ten iachesmor^ depth xia 
hpld|. ^snable^ the Cal^doi^ia to <^rry her midship port 
( feet 6 iaches, and m^ found sufficiently stiff under 
her canv^. 



Digitized by VjOOQIC 



( 38 ) 

Account of a new-discotered Fact in Hydrostatics^ and jrf 
an Application of it. 

' Cormnunzcated by Mr. John WhitIet Bos^vtix, in i* 
Letter to tht Editors. 

Gentlemen, .. ^ ^ 

^EVEllAL ntontfe afgo/ in cdiisMdriiig the muhnir in 
which water rushes^ in to fill tip a variant; space formed 
in its' substance, it ocbured- to riie thai it must rise with 
'^xi accelerated velocitj^ frotfi'tii6 bottom 6f ttat sj^ac^, 
which, if not conntera^cted by some'othef cause, would 
make it ascend above the natAriil leveK This preventiiig 
cause I aftenvArds suspectcid tcrbe the falling-in'of wa- 
ter flrom the sides of the nuctnt s^prace, on: which th^^ 
Impulse of ■ the asceifdmg watet was' ^^endcdJ For 
some* time f cbnld not thiiik of any good" method of 
ptittihg this Conjecture to the test of 'texperimten^t'; at 
last it seemed evident to me, that ill a' tube (so « ma- 
naged as to prevent the watcV from at'firgt entering) 
immersed vertically for the gi^eatfer part of 'its -lefngtb, 
that the water, on suddenly beiti^ permitted tb enter %ti 
lower aperture, woti!4 rise above die le^^ ef the rest in 
the containing vessel," as all hteral ftccess <if water #as 
prevented by the sides of ^e tube from opepaftiag to 
3pe*ard its asicent/ ^'^Thfe -^periin^nt was imowedl^tefy 
tried; and fouhd-^io Mic(!?e^ 'exactly as I sup{>oded ; fot 
the wat^r rose a ftdl third <^ fke kngtk of the iubd above 
the statural level. Some reflections on the manner, in 
which water tills up the track of a ship under sail has 
lately brought this fact again into- remembrance, and I 
have tried the experiment several times with tubes of 

different 
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different lengths within tfaii.Ust month, ^d ahra^ with 
the ss^me result 

I imagine there is a ratio of increase of the height to 
which prater will rise in this maoner to tiie increase of 
the depth of the tube : the experiments I have hitherto 
made at least indicate this. In a tube 2| inches long^ 
immersed an inch and a half, the water rose | of an 
inch above the level; in a tube 5§' inches long, im« 
mersed 3) inches, the water rose 2 inches ; and in a 
tube 21 1 inches long, the water rose 7} inches above 
the lievel of that in a cask, in which it was immersed 14 
inches deep. 

AU fa«ts in natural philosophy are in .themselves suf* 
ficiently estimable to deserve attention ; but merit it 
more when the relations they may have to matters in 
which we are deeply interested are considered. The fact 
which I have recited may probably hereafter be applied 
to many other objects of ntility ; that application of it^ 
however, which I shall now mention, seems of conse* 
queace enough in itself to make it worthy of some con-r 
sidemtion. 

Ships in their progress through the sea have theiip 
maximum of velocity for a given impulse regulated 
principally by the motion they communicate to the sur* 
rounding fluid, and by the ratio of the level of tha 
water behind them to that before thetn : the depression 
of i:he water in the track of the ship, commonly called 
the ship's wake^ has its degree governed chiefly by the 
formation of the binder part of the ship, and I am pre- 
pared to prove that the ratio of the angle of inclina« 
tiou of the slope, from midship to t^e stern, to the tiepth 
of the ship's draft of water determines this degree^ but 
to do. so now would both extend this communicatioit too 

much 
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mueh tn kmgth^ laiid likenrtse anticipate the contents of 
a paper on this subject, which I have had laying by mm 
some time, and intend heree^fter, when I have ^lufiicient 
leisnre, to prepare^for inseition in your valuable v^k; . 
I shall only, therefore, state now^ that the more readily 
and the more ccHxipletely the water can be made <t» 
dose at the stem-post, so as to leave ;the least pos^ibte 
wake, and make the level behind the ship most nearly 
equal to that at the head, this fester will the ship move 
forwards. 

This slope at the hinder part of the ship, .technically 
called its run, may be from the sides to the stem*post, 
from die bottom upwards to the counter, or compound- 
ed in various degrees of those two modes. ' 

The hydrostatical fact recited may be well applied 
to determine which of these methods of forming the 
ship's run should have the preference, and, as appears 
to me, decidedly points out that it should be given to . 
the second; '^or in this way the accderated v^loci^ of 
the water rising from the bottom of t&e ship's track wijl 
be least impeded by the lateral resistance of water 
pressing iii from its sides ; and it is evident^ from the 
experiments mentioned, that water rushes more speedily 
frpm the bottom upwards to fill up a vacant space. thaQ 
in other directions, and consequently that a ship, whose 
run was sloped from the bottom upwards, would make 
much less wake tiban one which was sloped from the . 
sides ^ to the stem port, 9^nd would tb^efore move 
tUroug^ the sea with greater velocity with a wind of a 
given force. 

1 am also inclined to think that it would increase the 
speed of the ship to prevent the water falling in side* 
ways into, its track by other means also^ of which the. 

best 
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best appears to be, tor bolt tiro projecting pieeds like 
leeU along the run at as great a dtstanee from the Ter<t 
tieal plane of the keel a» possible, so as not to' tpuelf the 
sides of the vessel ; those pieces should be parallel to 
each ather and to the keel ; and if they were extetided 
ferirerd beneath the bottom to. where the rise of tbebonrf 
Gonmeneed, so as to fonn two additional beelsy the ship 

' aroaU be much the better for it as to strenglii,- tridog 
the grouiid safely, and in making less lee way. The 
projection proper for these pieces would dependr es 
their distance from tKe vertical plane of the keel; the 
greater this distance the deeper shoidd they be f for 
most vessels under 300 .tons, I should conjectnre, at^ a 
rough estimate, that it would be sufficient if 12 or 14 
inches. 

In trying the experiment with the tube, different me-" 
thods may be used for stoppinj^ the water from entrance' 
at. the bottom', and suddenly admitting it afterwards : 
that which I adopted was simply a valve, formed by a pro- 
jection at right angles from the bottom of a rod, on which 
a piece of ^oft leather was cemented. By piflling ^4 
rod with one hand while I held the tube with the other^ 
the valve was pressed against its bottom, and .was in-- 
stantly disengaged by pushing the rod downwards. This 
latter motion shdukl be performed widi as much <}uick«* 
nesM as possible. The experiment may be also ejrhi^ 
bited if the tube is Aott, by merely stopping tbe oppei" 
end with the tip of die finger \ which, by confining tb* 
air, prevents the entrance of thewat^r. If the water 
is coloured, its rise in the tube will be mof« oon^fiicii^ 

' ous. I have found also that a small ball of co^ of *- 
sise to. pa^ fireely through .the tobe, pktoed^ ih k pre- 
Vot. XIV. — SfiCOND Series. G vion« 
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vtbiis to the immersion, will shew the ascent of the ilrater 
very clearly, particularly when managed so as to hSL 
hvev the side of the tube when it has passed through tt|i 
^hich is easily effected. 

I hanne now only to add, that if the fact which I hav^ 
h&te described has been before pubUshed, it is entirely^ 
without my knowledge. I have the greater reasoja ta 
believe it is new, because I caki find nothing like it 
either ifi Desagulier's excellent compilation of experi* 
mental philosophy, or in the recetit one of Dr. Yomig,' 
which it is to be supposed contained all that was known 
on such subjects previous to the period of its publication; 

lam, Gentlemen, your obedient servant, 

John Whitley Boswell. 



- Ift/draUlic Investigations^ subservient to an intended 
Croonian Lecture on the Motion of the Blood, * 

By Thomas Young, M, D. For. Sec. B.S. 

From the Phu-osophical Thak^iactions of the Rovai 
Society of London. 

I.' Of the Friction and Discharge of Fluids running in 
TipeSy and of the Velocity of Bivers. 

JlI A ViNG- lately fi^^cd on, the discussion of the naiture 
of inftatmnation^ for th^ subject of an academical exer-»- 
cise, I Ibumi it nec^sisiary to examine attentively the. 
mechanical prii)€i{>les of the circulation of the bloody 
and to investigate minutely and eomprehiBusively the 
iQOtion of fluids Ud pip0s, as affected by frictioQ, the re^ 
Mstance occa^ioiied by.gi^ure,.^ laws^of the prop^a-. 

tion 
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tton of an iniptibte through the fluid contained in an 
elastic tubey the magnitude of a pulsation in different 
parts of a conical vessel, and the effect of a contraction 
advancing progressively through &e length of a given 
canal. The physiological application of the results of 
these enquiries I shall have the honour of laying before 
the Royal Society at a future time ; but I. have thought 
it advisable to communicate, in a separate paper, such 
conclusions as may be interesting to some persons who 
do not concert themseIves^ with disquisitions of a phy^ 
siological nature ; and I imagine it may be as agreeable 
to the Society that they should be submitted at present 
to their consideration! as that they sliould be withheld 
until the time appointed for the delivery of the Croonian 
Lecture. 

It has been observed by the late Professor Robinson, 
that the comparison of the Chevalier Dubuat^s calcula« 
tions with his e^penments is in all respcQts extremely 
satisfactory ;/ that i^ exhibits a beautiful specimen of the 
meaQS pf expressing the general result of an extensive 
series of observadons in an analytical formula, and that 
it does honour to the penetration, skill, and address of 
Hr. Dubuat and of Mr. ,De St Honoi^, who assisted 
him in the construction of his expressions. I am by no 
means disposed to dissent from this encomium; and J 
agree with Professor Robinson, and with idl other late 
authors on hydraulics, in applauding the unusually ac- 
curate coincidence between these theorems and the ex* 
periments from which they were deduced. But I h^ve 
already tal^a the liberty of remal^king, in my lecture •n 
the history of hydraulics, that the form of these expres** 
sioiis is by no means so convenient for practice as it might 

G 2 have 
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h^e ^^e^ rei^4ered| aad tb«y are also liable tp ^E 
greatoT ot^c^aas in particular casesj since^ when t}i&. 
pipe is o^^tremely narrow, or extremely Jaug> tb^y beqome 
9oniple|;ely erroneous : ^r notwitbst^iding Mr. JDubuat 
seams to be of opinion, that a canal may have a finite 
inclination, an4 yet the water contained in it may re^ 
9iain perfectly at rest, and that no force can be f»iffi-« 
cient to maJke water flow in any finite quantity througl^ 
a tub^ less than one twenty-fifth of an inch in diamet^^t 
it can scarcely require s^n argument to shew that he v^ . 
inis^ken in bpth these respects. It was therefore nece9*< 
«ary for my purpose to substitute fcnr the formula^ of I4r« 
Pubuai others pf ^ totally different nature ; and I coul4 
follow Dnbuat in nothing but in his g^eral mQde of 
considering a part of the pressure, or of the height of |i 
given reservoir, as employed in overcoming the fnc^on 
pf the pipe through which the water flows out of it \ ^ 
principli^ which, if not of his original invention, was 
^ef taiinly first reduced by him into a pract^al forin, ^ 
^mparing th^ experiinents which -be has collected with 
•^qie of Gerstner and some of my own, I have ultiipat^ly 
discovered a formula, which appears. to agrep fully aa 
^weU ^ IXibuat's, with the eiperiments f|^pn> whi^h his 
^les werp deduced, which s^ccprds bettpr with Gerst- 
n^r's experiments^ which extends to all thc^ extreme 
pases with pqual accuracy, wbiph seen^^ to represent 
.more simplj^ the actual operation of th^ forces concen)- 
.1^ and which is direct ip its ^ppllQatioi^ to practice, 
withpiilt the i^ecesfiity pf any sucqessivp approximations. 
I begfin by pxan^ining the velocities of tbp w^ter dis- 
charged tbro()gt> pipes of a given diameter with different 
4egref».9f pres?iv^*e j and I fomid that the frigtion coiald 

not 
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not be represented I>y any sip^ powiei? of &q ¥eloei|y» 

although it frequently approached to the proportion of 
that power of which the exponent is 1.8; but that it 
appeared to dpusist td two pans, the tnie v^ing am* 
ply as the velqcityi the other as )tf squac& The fxo^ 
portion of these parts to each other mu^t, however, b^ 
considered as different in pipes of diffevent diameters^ 
the first part being less perceptible in very large pipes^ 
or in rivers, but becoming greater tlian the second in 
very niinute tnbes, ndiile the second also becomes^ greater^ 
for each given portion of the internal surface of tbe pipe^ 
as the diameter is diminished. 

If we express, in the first place, all the measures m 
French inches, calling the bei^t employed in x over- 
coming the friction y, ,the velocity in a second v, the 
diameter of the pipe d^ and its length 4 ^^ niay make 
y=a-j v* -f 2cyz?; for it is obvious that the friction 
must be directly as the lisngth of the pipe; and siu«j^ 
the pressure is proportional to the area of the sectiQp^ 
^nd the surface producing the friction to its circum^ 
ference or diameter, the relative magnitude, of the fricr 
tion must also be inversely as the diameter, or nearly se, 
as Dubuat has justly observed. We shall then find ths^ 

(75 1440 180 \ 

,0000001 (^J~5 + ^^ (l050 + ^ + ^)). Henc6 it 

is easy to calculate the velocity for any given pipe or 
river, and with any given head of water. For the height 
required for producing the velocity, independently of 
friction, is, according to Dubuat, ^g, or rather, as it 

appears from almost all the experiments wMch I have 

compared, 
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compftred, ~ ; and the iiirhole height A is therefore equal 

=^ ^/:cf+.Doi82 > »nd^»^T' *'''^2«; = *A, whencex^x=: 
\/ (M 4. €') -^ e. In order to adapt this formula to the 
case of rivers^ we must make I infinite ; then b hecome^ 
d-y and 3A as — •-^ sc — . s heing tlie sine of the incli* 
nation, and d four tipies the hydraulic mean depth ; and 
since e is here =s ~, v = i/(°H7<^W ^jjj i^ jj^^^. riygi^ 

V becomes neady ^ (WOOiif^). 

In order to shew the agreement of these formulas with 
the result of observation, I have extracted, as indiscri- 
niinately and impartially as possible^ forty of the e^e- 
riments made and collected by Dubuat ; I have added 
to these some of Gersther^s, with a few of my own ; and 
I have compared the results of these experiments with 
Pubua^s calculations, and with my own formulae, in 
separate columns* There are six of D.ubuat*s,experi- 
menits w^ich he has rejected as irregular, apparently 
without any very sufficient reason, since he has acci- 
dentally mentioned that some of them were made with 
"great care : I have therefore calculated the velocities for 
these experiments in both ways, and compared th» re*- 
suits ^n a separa^ table. 



Tabular 
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TtAular Comparison ofSydrauUc Exptrhnefa^. 
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28.67 


29.41 


.0111 


30.11 


.0213 












12.2 


19.99 


19.95 


.0009 


20.67 


.0145 












4.2 


10.56 


10.66 


.0041 


10.90 


.0137 










IIT 


36 


84.95 


85.52 


.0029 


83.12 


.0069 












18 


58.31 


58.47 


.0014 


58.41 


.0012 








.24167 


36.25 


53.25 


85.77 


85.20 


.0029 


85.71 


.0003 


309 


2268 


^ 






41.25 


73.81 


73.90 


.0005 


74.67 


.0050 












20.17 


51.96 


50.14 


.0155 


50.87 


.0093 












5.00 


23.40 


23.19 


.0039 


23.09 


.0058 












.83 


7.58 


8.22 


.0420 


7.22 


.0212 








.1667 


36.25 


5 J. 25 


64.37 


64.95 


.0031 


•>4.08 


.0021 


402 


2821 








38.75 


54.19 


55.32 


.0090 


54.93 


.0055 












15.29 


33.3d 


33.17 


.0028 


32.67 


.0094 












2.04 


10.62 


10.49 


.005B 


9.24 


.0604 








.125 


ift.n 


42.17 


45.47 


46.21 


.007Q 


45.88 


.0039 


518 


3405 








35.33 


41.61 


41.71 


.0010 


41.55 


.0006 












14.58 


26.20 


25.52 


.0114 


24.94 


.0214 












2.08 


7.32 


8.35 


.0572 


6.98 


.0206 






till* 

(Mea 


D .0178 


(Mean 


.0169 


1 


=rL.1.042) i=:L.1.04Q) J 
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4B jffyirMiic trvtKStigittmi9j suhseif^ii^ h an intmded 



Observers. 


d. 


/. 


k. 


t». 


Dub. 


Log. 

rat. 


Y 


tog. 

rat. 


a 


^ c 


GlRSTRElt ' 
















at 55,50? , 


.2 


63 


10.7 


24.2 


25.9 


,006 


24,1 


.002 


549 


253t? 








7.7 


21.0 


19.9 


.023 


i9.1 


.042 












4.7 


15.8 


14.9 


.026 


13.9 


.056 






. 


< 




1.7 


7.5 


6.2 


.039 


6.9 


;036 




. 








.7 


2.5 


5.0 


.301 


. a.4 


.133 








. J133 


33 


10.7 


27.1 


23.4 


.064 


22.5 


.081 


■48S 


3259 






■ ._ 


7*7 


23.2 


19 A 


^77 


18.5 . 


.098 




, 


- 






.4.7 


15.4 


14.6 


.024 


13.5 


.058 












1.7 


. 5,6 


B.l 


.160 


.6.7 


.078 












. .7 


2.3 


4.6 


.3or 


3.4 


.169 








.0674 


as 


10.7 


10.0 


8.9 


.051' 


10.1 


.004 


975 


5^00 








7.7 


7.2 


7.4 


.012 


8.2 


.057 












4.7 


4.5 


5.6 


.095' 


5S 


.095 










1.7 


1.5 


Q.i 


.316 


2.5 ,222 












.7 


" .5 


1.8 


.444; 


1.1 


.342 




. ■ 


.. '. ' ,(Mean'.129i:L.1.346.098=JL1.254) ^ 


^. At60<» 


h 


8.60 


92.4 


14.40 


.0 


QD 


13.36 


.032 


2956 


13882 




7*5 


3.42 


30.0 


.53 






.52 


.005113404 


452100 






1.17 


5;& 


.2>r 






; .30 


.046 


. 


' 


1 




i . 1 






(Mean 


.029— T,.1.068) 


DuBVAt . 


. ^ 


^5St5 


36.35 


86.31 


84.^ 


.011 


79.7 


.035 


287 


747 




J 


^ 


36.25 


122.59 


117.8 


.018 


120.8 


.007 


.259 


.1063 








27 


106.45 


101.1 


.022 


104.1 


.010 












18 


8435 


82.2 


.013 


84.8 


.000 












9 


59.25 


57.5 


.013 


59.7 


.004 










4 


27.08 


118.67 


111.5 


.027 


118.^ 


.000 










\ 


Mean .017= 


=L.1.04J 


-t 1 

.009=L.1.( 


)22) 



It appears from this comparison, that in the forty 
e&^perin^nts extracted from the collection, which served 
as a basis for Dubuat's calculations, the mean elror of his 
formula is -aV of the whole velocity, and that of mine A 
only } but, if we omit the four experiments, iu which the 
supeifficial velocity only of a river was observed, and in 
Wfeich I have calculated the mean velocity by Dubuat^s 
rules, the mean error of the remaining 36 is ^ accord- 
ing t(^ my mode of calculation, and -j^ according to Mn 
Ijubifat^s ; I so thkt, on the wholcr, the accuracy bf the 
two formulae may be considered as precisely equal with 

fespect 
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jespett' to ^se exp0ciiiient& In the s& aqpenanentg 
which Dubuat has vAiqII|' rcgected^.the mean ^p^ of fajs- 
fonnula is about Vr, and that of miae Vr* In fifteen of 
Qerstner's experiments the mean error of Dubuat's nile 
is one^third^ that of mine one-fourth ;_an4 in the three 
experiments which I made with very 6ne tubes, the ^nroc 
of my own rules is one-fifteenth of th^ ^ole, while in 
snch cases Oubuat*« iboinilie completely fiii), I havt 
determined the mean, mor by adding together the loga* 
rithmic ratioa of all die.iMalts^ and dividing the stun faj 
the number -ofeacperimeDts. * It would be useless to seA 
for a • much greater degree, of accuracy^ unless it were 
probable that the. errois of the eaqierimefats thentoBelvw 
.were less than those of the calculatioBa;- but i£ a suffix 
cient numl^er.of extress^Jy accu]:aie.aiidi fre«ptoidy te* 
jpeated e^per^pnts could be obtaJined> it wo^d be very 
pofisihie tQ a4»pt v\y fotmuls^ jstiU^more c^necgtlyto 
their results. ... . t • • •.;. - .. '^ 

In order to jfacUitateUie Qtita|Aitat]OB, Ihai/^madea 
table; of. t|ie <;oeffiQicnM'a and cxfoc t|i^ dtf^ent values 
of d^ all the m<)asttfes.bemg soU . es^xxelsed in FMhch 

inches.. 

1 ... 5 ,... 

t 
Table of C^^iqf^iJpr Fre^h Inches. 



500 
400 
300 
*OS0 
100 
• 90 

■■% 

.60 

' 50 



I'>C 



430 
427 
426 
423 
491 
416 
*415 
413 
4T0 

^¥» 
406 



c 



900 



94330 



946 
?50 



■9lf 15^ 



923 
911 



792 



'.I'X 



40 



400 
393 



354 



^3p5 
325 



c 



719 
618 
560 



380 492 
370 42^ 



414 



350*42f 
345 433 
.140 '44b 



462 
512 
.1 



a' 



4 
3 . 

2.5 

1.5 

1 
.9 
• .8 
\'7 
. .6 
.5 



a" 
I'X 



319 
305 
296 
288 
275 
259 



.I'X 



540 
617 1 



687 

751 

866 

1063 

^5 1123 

2521193) 

249 12^ 

249 

249 



27d4 
13S4^ 
1524 



ft - 
I'X 



257 



2681895 



279 
303 



440 
458 
518 
589 

646i 
. iu 



€ 

.1'X, 



1717 



2008 
21i25 



349 2532 
40^28117 



3026 
31 J 6 
3405 
3693 

3S85 



y\)is, XIV,— S^CONP S£R1^ 



H 



For 
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* Wormmmpt^ ill tke Itf* fsjiwtettat^ wffeNf i it t,l«» 

ji ae .OOOl0iSS,^jsk/:if ^ ,22| and v s%/ (M + ^) — e s= 
ill|.4<^ uluch agie^ with the experiment within rfrv of 
iheiriiole. 1 had at first employed, for e the formub 

i4^e< ^ T + » >tttl found that the wlue, thus 
jfatennined^ bteame too fmrt when rf was about 90^ 
iadtwo s8iaM m some other caMi. Coukmb'a experi% 
iMrtttai ea dkte firietini of flaidit, ^nade by aieaM of ^e 
iBWOft^ w«es^ give abbutUOMl^ibrdie vs4ue of r, 
whicliJiBfeea at neaiijr widi Ak table at any ooastant 
imiaber eould be txjfcctMd to do. I have however rea^ 
afiii^^lo thinly fimi atmie taiiMkimema ooaaaaiknicated to 
aae tf Ifrvltaljfrtadft Buduuiaa, thift the value of 0, 
iw |>ipdi fbmil h^M m itteh Ui diameier, te n^q^what toe 
faoail; my mode of catei^atioey i»a ^1^ es; Di^at'% 
l^g too great a v^locitf in Meh cases, 
. U any pemm shMid be didia^ut of mabiog ^ of 
Ihibttatfa fQ«wd% il immiU) adU be a gkeat eimvenieBce 
tb begin by dM^fiitf iMg v wbeeii^ to this ineti^dj 
^n»ta](ingl^ 23^^74^^'^^^'^^ 
'^ ^ * S^afr^ ^ proceed ih odcibiting t^ by thejor, 

muke^ 148.5 V4-i). U-ftLWi^) -'^^^^> 
yinec ^ defeno^MkioB «f i inU, in genend, be far 
nore aeconte than die sinqple ^tpresinon 5 ^ *'t'*^ 

and th« e6jitinue4 repetttipD of 4ie qdciilat^ao, with 
f^pprQzimate traliies of », m^jr timi 1|6 fi^ided. Some- 
fimes, indeed, the vahwrof o found hf tht« <«p«tition 
irill cdnBtitut^ a ^at^i^ iluAeadof « coBvM|piig se> 
ipes, a^a wracbeawsiii^ dto <tol|r dapkr^ a cv^ece 
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tmi vaine of v, inttnaodiate betwaea the two pre« 
cadiag oses; 

Hsring sufficiantly examanad the aecuracy of my. 
ibnnula) I shafl aow reduce it into English inches^ and 
slttU add a second table of the coeffieientij for asrfMing 
the calculation* In this case a becomes .0000001 (41 3 ^ 

(1085 + r.^± -3J-). and * , ^Tjzpjjjpjj. € being - 

before; and in either case the superficial velocity <^ 9 
river may be foimd, very nearly, by adding to the mean 
velocity v its s<|uare root^ and the velocity at thQ bot- 
tom by subtracting il. 





TMeffCo^gici€nts,/or 


JSngHsh Inches. 


- 


H'- 


.I'X 


i. 


a. 
.I'X 


.I'X 


d 


a, 
.I'X 


f. 
.I'X 


rf. 


a, 
.I'X 


f. 
I'X 


r 


413 


900 


40 


383 


698 


4 


306 


556 


.4 


254 


1779 


500 


410 


944 


30 


377 


597 


3 


292 


635 




268 


1963 


400 


409 


948 


25 


371 


526 


2.5 


284 


694 


.3 


280 


2082 


300 


406 


931 


20 


364 


482 


2 


277 


774 


i 


305 


2307 


200 


404 


951 


15 


354 


430 


1.5 


266 


894 


.2 


354 


2631 


100 


399 


918 


10 


339 


413 


1 


251 


1099 


f 


409 


2943 


90 


398 


903 


9 


336 


421 


.9 


248 


1161 


\l5 


447 


3150 


80 


396 


885 


8 


331 


433 


.8 


245 


1234 


4 


466 


3251 


TO 


393 


860 


7 


327 


449 


.7 


243 


1322 


1 


528 


3558 


60 


391 


825 


6 


322 


471 


.6 


243 


1433 


1 


599 


3866 


50 


389 


772 


5 


312 


507 


.5 


245 


1578 


.1 


657 


4183 



II. ()ftf^ Jtesistance occasioned by Fkxurem Pipes w 
Bivcrs. 

Mr. pubuat has made some ezpertmenu on t]bi^ efteet 
of the flexure of a pipe in retarding the motion of th# 
water floivnng through it ; but they do not apjpear tp |>f 
b]i any means sufficient to authorise the i?oncI}iiions 
which he has dr|wn from them. He directs th6 squariel 

n 2 of 
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o£ ike sixys^ of th^ angled of. :Ae3^iire to; \^ ooUected Ikto ': 
one sum, which, being multiplied by a certain^ consitant « 
coeffiqient a»4 by thi^.scfusiTe.of ^e .rekioityi is to shew 
t^e heigjit required foc/oyer^ogiHig.thtf t^ist&nce. .)t~* 
is, hxmeyeff easy to ^e that such a rule muatr heilunda*^ : 
me.ntaUy:erroo$p|i$, and its coincidence wkhjsbme ex^ ^ 
periments mere^ accidental, since the result^ iatfibrded ' 
by it must* vary according to the method of . stating the 
problem, which is entirely arbitrary. • Th'fes it depended ^ 
only on Mr. Dubuat to consider, a pip^ bent to an angle' 
of 144* as consisting of a single flexure,, as composed jo{ . 
tv^o flexures of '72** each, or of a much greater number 
of smaller flexures, although the result of the experi- 
ment would only agree witli the arbitrary division into 
two parts, which he has adopted. This difficulty is ^ 
attached to every mode. of computing the. eflfect either 
. from .the squaces x>f the sines or from the-sifties them- 
selves; and the only way of avoiding it is to att^end 
merely to the angle of flexui^e as expressed in degrees. 
It is natirral to suppose that the effect of thp curvature 
must increase as the curviature itself increases, and that 
the retardation must be inversely proportional to the 
radius of curvature, or very nearly so ; and this suppo- 
sition is sufficiently confirmed by the experiments which 
Mr. DubuatLJias employed in support of a theory so 
different. - It might be expected - that an equal curva- 
ture would create a greater resistance in a larger pipe 
than in a smaller, since the inequality in the^inotions of 
the different parts of the fluid is. greater; but this cir- 
cunistance does not seem to have influenced the results 
of ^the experiments made with pipes of an inch and of 
two inches diameter : there must also be some deviation 
from tile general law, in cases of very small pipes hav- 

V " ing 
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tbfM fgteokannmtisxey ^t tlus demtmi cannot be de* 
tarmiiied widioiit/artber experiments. Of the 25 which 
Dubuatfaas Aiade,*he has: rejected 10 as inregular, be> 
cause they do not' agrees with his theory: indeed 4 of 
thaiBy which wectt^^made with a much shorter pipe thail 
the rest, differ so manifestly irom them that they cannot 
be reconciled : but 5 others agree sufficiently, as well 
as all the rest, with the theory which I have here pro- 
posed, supposing the resistance to be as the angular 
flexure, aod to increase besides almost in the same pro- 
portion as the radius of curvature dinunishes, but more 
near^ as that power of the radius of which the index is 
seven-eighths. Thus if p be the number of degrees 
subtended at jthe center of flexure, and g the ra*- 
dius of curvature of the axis of the pipe in French 

inches, we shall have r = - ^^ — - nearly, or, more accu- 

rately, r= ^ — . XnesjB calculations are com- 
pared with the whole of Dubuat's experiments in the 
following table. 

Table of Experiments on the Resistajue ocoamned by 
. Flexure. 



■p ' 


9 


»2 


r 


B. 


Y.l 


Y.2 


P' 


? 


i;2 


r 


B. 


Y.l 


Y.2 


288 


3.22 


15030 


4.75 




6.71 


6.98 


288 


3.22 


3415 


1.50 


1.57 


1.52 


1.58 






11330 


3.50 




5.06 


5-26 


144 






.75 


.78 


.76 


'.79 






7199 


2.33 




3.21 


3..34 


72 




» 


.37 


.39 


.38 


.39 






3510 


1.08 




1.56 


1.62 


196.5 6.12 


^ 


.75 


.78 


,55 


.62 


216 




7216 


2.49 


2.49 


2.42 


2.52 


112.5i 


..53 




1.50 




,3.63 


3.00 


144 






1.50 


1.66 


1.61 


1.67 


720 


3.22 


5125 


5.90 


5.90 


5.72 


5.95 


72 






.75 


.83 


.80 


.83 


288 




3458 


1.64 


1.59 


1.54 


1.^ 


196.5 


6.12 




1.50 


1.66 


1.16 


1.31 






860 


.41 


.40 


.38 


.40 


147.4 






1.12 


1.24 


.87 


.98 






821 


.39 


.38 


.37 


.38 


98.3 






.75 


.83 


.58 


.65 


288 


4.10 


3443 


1.33 


« 


1.21 


1.30 

2.78 


49.1 






.37 


.41 


.39 


.33 






7449 


2.90 




2^9 


112.5 


.53 




6.00 




7.68 


6.36 


294.8 


9.9) 












99 






5.90J 




6.74 


5.60 


360 


4.1^ 




8.64 




8.0S 


8.62 


2^8 


3-22 


3415 


1.50 


1.57 


1.52 


1.58 


112.5 


uS 




** 




1 




-It lar 








"" ' 


•■•■ f 


^■■* 










u_ ri 


» ■!-■ 


"*• 
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hk tba but JhfW mspenmenu, ^ duweUv ef 4b^^^ 
pipe w«» two mehei. The mdim^ai ciMrwtwe is not « 
afeceftained ivithm the tenth of u iael^ m Oabaat hft» 
npt mmtamed the thicknesftof die pipeai^ *^ meea 
eiirof oi ht» fenimla in fifteen experimcBCs^ end ef i 
in twenty, is ^ of the whole. 

TO IE CONCLUDED IN OUR NEXT. 



Ekctro^Ckemicut Jtesearekes, eh ike Decomposition of 
the Eatthi with Observations on the JHetak ^kmt ^ 
from ike oikdine Em'tks^ and on the ^mafgum pmiirci 
/rom 4fHmogia. 

By Humphry Davy, Esq. ice. E. S, M. ^ Z 4. 

From the Philosophical TRANSAcrnoNS of theBojTAt 
Society of London. 

I. Introduction., 

JIn the Philosophical Transactions for 1807, Part f. 
and 1808, Part I. I have detailed the gjenewd methods, 
of decomposition by electricity, and stated vaitbns new 
facu obtained in consequence of tte^ application of them* 
The results of the eitperiments on potash ,and sodaL 
as I stated in my last communication to the Society, 
aflferded me the si^ongest hopes of being abk to efffsct . 
the decomposition both of the alkahne and common 
earths; ^d the phenomena obiw»ed in the fim imper- 
fe«t trials made upon those bodies countenanced the 

ideas that h^ obtained from the earliest periods of chew . 
mi^tiy, 9f their being metallic in the nature «. 

• Il^ei*er tt tte firrt climijt, tg far at «y rcadinj ii^foTOi me. 
i^a ^utiactiy folmH yutllie rdati^t of metob tp earthy lab- 

" ^" stance^" 
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Umy ^fljruhitfn hdmmtk ^ctcoiMltt ibe mj of ob- 
ttiiiitig Goittplete «videii« im |iui attbj^ct: and tlie 
{nmuit of the oaqiih/ Im rtqoiired mtidi Ubour and % 
ooinidcmble dtfMtiM of limo^ iind lias demanded moie 
tefibad and cwBpliaafad p ffO timM Iban di^ie vAkk had 
lacceeded wWi tha ia»d aflodlt*. 

Itm^et, fde Mja aibt. tiiNAl^ 41a. f . 41. th wai Mowed 1^ 
^ttil, wlMi bn thri Iha i act f fa w a — la fetfcct torn, fieacaei'c 
jdai wii tiMil af «a aiiirawd ilBiawtn j mUh irUil, By aoiliiii^ 
taiB toAaramaUe Mrlb» ^tadacaiaU tta mM$t aai an4er«thc^ 
aoJiicafioBi foroMd itoam. Sldil almittcd diftiactaariht wbidi 
ke lampaaed miglit be conTerUd iata aielali by combiaia^ irith phlo* 
{iit0ai aeeStably Paafcwunt Cbjttk p. a.4to. and Cantfeet Cbem. 
1. n. aaa Wwwn gi^M m aamal af aa aiaiaitta siiet aC. 
ttaMceHfal ^qpfria^att ^Akh ba Hftda la ablria a sMlal irom 
qnickliiae, I.eai*t Neamaa'i Cbeoi. W^rki, 84, dttt toL i. ]k UL 
The ctrlier £nf Uib cbeiakal pbSoMf ban teem to baTf adopted Ibe 
e^lott o^ tbe paisilnllty of tbe prodaaCkm of nMrttit fVom coaunoa 
emby iub«Uaoe«} tae Bayia» ^ol. i. 41a. p. 464. aad aiaw« Aiuiaaip 
ff Plaate. fee. li. p« 444. 9a% Ibeie aoCioBi wtia foanded apeaa 
kiad of akbcnkal bypotbefk ^ a fenofal pawer in nataxv of 
tranwantiii^ oae ipeciei of mattar iato another. Towardi tba ead 
^flielaat ceatory tbe doctrine wai adtaoced in a aiore philofophiaj 
innkt Bfe r p naa lakpaeted barytet to be a tnetaUie cidx, Praf. Sda- 
y^ BJitg^ Wnu 40paic. !▼, aia, Baroa tappoiaBd tba idea of tba 
ftobaUlity ff aluaiaa beiag a aietaiHe tiiManUi «ea Aaaafeg^e 
Chemie, vol. z, pi a57.-^|iaf omar aalended tbeio notioflif» by sap« 
^OBB|; Ihi0 other eactfifaataUia oi^d^? VeMoite^ ad adiu Kerr'a 
lia&^lation, p« SIT. The general anqoiry wat clo«e4 by. the assertion 
^Tandlaad ftaptccbl, that theaartbiniigblheiredueedbycbar- 
eaalt aadllM aowrata tia aa pcb a y of Klaproth aad Savaresi, wbo 
proved by tb^ laait deqsiTa experiment^ that tlia mollis taken lor 
the baiet of tbe cart|it ware i^onplinreta of iroOi cibtained from tba 
loae aahet and otber liiateriall employed in th^ experiment, Annalea. 
le CUmie, iroi, 'viiL p^ te, aad toI. x^ p. ie97, 475, Amidst all 
^uNe bypolbamii pataib aad aada weta t»rm considered as aMtaUia 
in their ttalarei ljiTaisior«ifpoledt^em40:4^oataia aeotes nor at 
that time were there any aaalo|pes, t^ lead tbnl acala'f bilo«opber to 
^k^p^ift coi^jealare. ' ^ 
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The eartiiis, like, lite fiaedLeHcalies, are jion^condudtors 
6£ eleetridty ; but^lie fixed^alkalies become condactiai^ 
by fusion: the inffasible nstiue of die^eaiths^ however^ 
rendered it im'possiblqio operateufiOA them in this state: 
.the strong '\affioity of tlieir ba^ds for oxygehe^ made it 
onavaiUng to act upon tbemifi sohifioa in water; andtfar 
only o^thods that proved JMi}pcessfi}Ix were those of oi;^e^ 
•rating upon them, by eleclricit3^in Mme of ;titieir comb>> 
nations, or of cortbirtM'g them at the moment of their 
decomposition' by electricity, in m^talfic alloys, so as t6 
obtain evidences of tlxeir nature* and properties. 

I delayed for spine.time laying an ^^ccount of many, of 
the principal results -wfaicbl obtained be&nre the Society^ 
in the hopes of bring aMe to render them more distitrtt 
and satisfactory; but finding that for this end a more 
powerful battery,, and more perfect apparatus th^n I 
iiave a prospect of seeing very ^ooi) cciDS^ruc^, wiU, be 
Tequired, I h»ve ventured to bring focw^wrd the inve»* 
ligation in its present impferfec^t state; atid I sHaTi prefer 
the imputation of having pubUsbed nnfinisbed IaI>ours^ 
to that of haying concealed any new facts from. tbcL sci- 
entific woHd, which may tend to assist the progress .of 
ehefftici^l knowledge. * -* • v 

fi. Methods empkfytfttfar ddarihpo^g' fhe ePcafine EeMhs. 

Barytes^ strontites, and lioie, slightly; meisteaed^wiece 
electrified by iron wires tkidern^phtha> by thessmie riie^ 
thods, and with the same powers as those employed for 
. the decomposition * of the fixed alkalies. In these cases, 
gas was copiously evolved, wliich was. infljanimable ; anci 
Ihe earths, where- in contact '.with' the'negi^evX|ietaUse 
wires, became dark-coloured; ai^d ekhilnled sfnall points 

♦ Sec page 4, PhiL Trans. 18.0S, Pwl I. -^ ^ ^. 

hs^ving 
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having .a metaiUe Ustce^ whiclv vvbea ejipoiSed tQ ahr»' 
gradually becaaie white; theybedame whke Ukewiae 
when .plaqged under water,, and when examined ki ikH 
experiment by ajBagnifieri a greeQi9h powder se^Med 
to separate from them, and small globules of ga9 wor^ 
disengaged^ , . v . 

. Ill these cases ther^* was great reason to beliefe tba^ 
the earths had been ddcomposefl; and that ^ir b^aea 
bad combined with the iron, so as to fct^m alloys d^com- 
poaibleby the oxygen.. of air or witter; but Ibo iMidis-p 
tinctness of the effect, and the cximplics^t^d circum- 
stimces required for it, were such as to compel me to 
form other plans of operation. 

The strong attraction of potassium for oxygen, in« 
duced me to try whether this body might not detach the 
oxygen from the earthy in the samejoaanner as charcoal 
decomposes the common metallic oxyds. 

I heated potassium in contact with dry pure liite, 
barytes, strontites, and magnesia, in tubes of phito 
glass; but as I was obliged to use very small quantities, 
and as I could not raise the heat to ignition without 
filing the glass, I obtained in this way no good results* 
The potassium appeared to act upon the earthy and Oft 
the glass, and dark brown substances were ODtaified, 
which evolved gas from water; but no distinct metallic 
globules could be procured: from these circunK^tanoes, 
and bthor like circumstances, it sweated probable, that 
tbotigh potas'siam may partially de-oxygenate the etenrthil, 
yet its affinity for oxygen, at' least at the temperature 
which I employed,, is no^sufficient to effect their decom- 
position« , 

I made mkxtwten ot d<ky potash in excels <md dty V*^ 
rytcs, lime, strontites, anrd md.j2:nesia, brotig:ht them into 

Vol. XIV.^Second Seribs. I fu8i9n. 
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ftision^ und tcted upon them in (be Voltaic circuit in the 
same mannei* as that I employed for obtainin^the ihetaU 
of the alkalies. My hopes, were, that the potassinmy 
and the metals of the earths might be de-oxygenated at 
the same.timei and enter into combination in^alloy. 

In this way of operating, the results were* more dis««' 
tinct than in the last: metallic substances appeared,. less 
fasible than potassium^ which burnt the instant after 
they had formed, and which by burning produced a 
mixture of potash ahd the earth employed ; I endeavoured 
to form them under naphtha, but without much success. 
To produce the result at all, required ach^ge.by the 
action of nitric acid, which the state of ^t^e batteries 
did not permit me often to employ*; and the metal was 
genei-ated only in very minute films, whichcould not be 
detached by fusion, and which were instantly destroyed 
by exposure to air. 

I had found in my. researches .upon .potlissiuai^< that 
when a mixture of pptash and the ^xyd of mercury, 

* The power of this combination, tiiou^h it consisted of o^ 
kundred plates of copper and zific of six inches, and one bnndted 
and fifty of four inches, ai this, time was not more than equal to 
that of a newly-constructed apparatus of one hundred and fifty, of 
four Inches. It had been made for the demonstrations in the Theatre 
of the Hoyal Institution in 1803 ; and since that time had been con* 
itantly employed in the annual courses of Lectures, and had 'senred 
in dilTer^t parts, for the natnerous experiments <m the decompositida 
of bodies by electricity, detailed in the Bakerian Lectures, for 1^6 
and 1807, and a number of the plates were destroyed by corrosion. 
I iilei^ioii th^e cIrcumstaBccs, because many chemists have been 
detforred from pursuing experiinents on the decomposition of the 
alltalies and the earths, under the idea that a very powerful conibi- 
nation was required for the eftect. This, however, is far from 
being the case; all the exp^riineDts dejtailefl jn the text i^ay be^re* 
peated by means of a Voltaic battery, containing from one hundred 
la one hundred tod fifty plates of four or six inches. 

tin, 
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tib, or lead, was electrified in the Voltaic circuit, the 
decomposition was very rapid, and an amalgaiTn, or an 
alloy of potassium' was^ obtained; the attraction between 
the common metals and the potassium apparently acce-- 
leraiting tire separation of the oxygen. ' 

' Th^ idea that a similar kiiid of action might assist the 
decomposition of the alkaline ear tlis, induced me to 
electrify mixtures of these todies and the pxyd oC tin^. 
of iron, of lead, of silver, and of mercury^ and tlies^: 
operations were far.nioi'e satisfactory than any of the 

• A mixture of two-thirds of barytes and one-third of 
dxyd of silver vbry slightly moistened was electrified by 
iron wires ; an effervescence took place at both points o£^ 
contact, and a minute quantity of a substance, possessing 
the whiteness of silver, formed at the negative point. 
When" the iron wire to which this substance adhered was 
j>lunged into water containing a little alum in SQlution, 
gas '^vas disengaged, which proved to be hydrogen ; and 
white clouds wdiich were found to be sulphate of barytes^ 
.descended' from the point of the wire. ' 

• A inixture ^f barytes and red^ oxyd of mercuiyi in 
the same ^ro{>ortions, was electrified in the same man- 
ner. A small mass of solid i^malgam adhered to the 
negative wire^ which evidently contained a substance, 
that produced^barytes by exposure to air, with the ab- 
sorption df oxygen ; 'and which occasioned thp evblution 
of hydrogen • from water, leaving pure mercuijr, and 
producing a solution of bsftytes. 

• Mixtures of lime, strontites^ magnesia, and red oxyd 
of mercury, treated in the same manner, gave similar 
amalgams, from which the alkaline earths were, regene- 
rated by the action of aijr or water, with like phenomena; 

I 2 but 
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but itie qui^utitieg pf metallii; $ubst^pces obti^ined.were ^ 
exceedingly jninute j they appeared as mere ^uperfici^ 
formatioos surrounding tl^e point pf the wire, nor did 
they i ncpase after the first fipvv minutes of ^l^ctrijsatiocii,* 
even when the process was carf i^d on for some^ hours. . 
71fes(e^:^periment3 were made previous tq April, } 80^^ 
at which time the batteries were so^iquch injured by. . 
constant; us^, as np longer to form, ap efficient conibina* 
tioh. ' The enquiiy w^^s susp^nd^d for a sjhpr^: ^me :, but 
in May 1 was pn^bled to resi^me it, by employing 9. nen; 
and niuch more pO^^ful cotnbin^tion, constructed ill 
the Laboratory of the Jlayal Institution, an^. consisting 
of five hundred jjairs of double plat^^ of sis? inches 
iquare, ' . " 

When I attempted to obtain amalgams with tbia Q-pp^^s 
muS| the' transmitting; wires being of platina, .of abpu( 
^ of an inch iq diameter; the be^t generated .ms. jft 
great as to burn both the mercury and b^sis of tl|e amal^, 
gram at the m^nient .of its foi;matiQn; and ivbeu by 
extending the surfaces pf the conductors, this ppwer of 
ignition was modified,* yet ^tiU the amalgam wa$i on^y 
produced iq thin fihns,, ^nd I could W% obtg-iQ globules 
sufficiently large tp aubmit tp distjUj^on.. When tjie 
transmitting wires were of iron of the. same thiokness, 
the iron, acquired th6 te^ppiprature pf ignition, and com-* 
bine4 with the bases of th^ earths in preference to the , 
mercury, aijid met5|.llic alloys of a d?^r]^ grey colour were 
obtained, which acted on water with the evolution of 
"hydrogen, and wefe converted into o^yd gtf iron, au4 
, alkalitie earths, 

TO pE CONtmCBp IfT pup KEXT, 

On 
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bri the Blight in WTieat. ' ' 
By Mr, Thomas J)a\ isjffMarningsIuinL ^ ' 

tfom the LETTERS and Papj^rs of the Bath and WestT 
of England Society. 

X HE opioiop I g9^Q 4n the Bath Society's ^Papers, voL . 
X p, 4 1, tlu^t the;' whe^t bl;gat i& a pla^t, and not a^a ia« . 
lect, is i|o^ fully 9i;mfirmed by th^ ouf^cos^gical obser^i^ ; 
vatiQn9 of t^iat a^le naturalist Sir Joseph. Bauks^^ ^ho», 
19 bis treatiso on tlie sut^jaet^ has. given op^gpiiiad re^rc^. ^ 
sentationa of the plasty in which its £prm ai^/ructij^ca-^ 
tion 9f^ sp CQospifiUQUs^ iba( no one can doubt the 

feet ■ . / ;. .• *...-/i,^. 

Sir Joseph, ^so descoibe^ •tb^ manner; in which ^e. 
BUQute. ^eeda of tbis^plai^t j(wbic;h are as light i^ air) sdre 
carrie4 bj tberwind| aad lodge4 on the growing stalk^t . 
of wheat, where they take roo(f..fnd vegetate^ and. li](e 
sdl o^ber parasiticul plants, rob the plan^ tq whicl^ tbey^ 
attac^ of its noi^rishmenti to support themselves. The 
ejSfect is too well known« , The rapidity widi which the$a 
minute plants yegetate, and the destruction, they makf^ 
in a crop of wheat,, of which the ears on^y a few. days- 
before appeared full ^nd heavy and nearly fit for the 
sickle«i cam sc^rc^y l^e believed by those who havev i^ot 
observed it^ and M s^tonishing even to those who have 
watched its progress* It seems to produce something 
more tbsm ^ mere cessatiop of growth. Jts action is lik^ . 
that of poison. It absorbs tbe/ann^ or flour of the fairest 
;vnd plmppest grain^ and reduces it to a mere shell of 
bran. . . 

But although the nature of this disease is now so weU 
known^ the remedy is not so easily found; With all du^ 

deference 
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deference to the ^reat abilities of Sir Joseph Banks, I 
am not so sanguifie as to expect that it can be eradicated 
by pulling up the diseased plants ; or even, if it were 
pt^kcticablcf, by« burning al) th^ Stn&w^of every blighted ^ 
cfrop. 

The seed& of this destructive plant are too minute an^ 
abundant^ and capable of* beibg 'wafted to too^ great a 
distance, to be^ totally destroyed. A satigle acre of 
Wighted wheat wHl" produce i^eed enbugfa to suppfya* 
whole district; and indeed it is now well kriown'to bota- 
BistSy tbat the plant grows and flour rshiss on many pthei* 
plants be^de^ wheat And werfe'there but a single piebe 
of wheat in a country where iione had grown before, the^ 
leneifpy would be ready for the attack, whenever there 
was 2Lpr€disposthffcmse in the wh^t cmp t6 recehre it. 

It is probably not within the power of man to prevent, 
htidbfj the "ravages of this destructive, though minute 
chemj'to' agriculture, tiut'it may -yet be in his power to 
ifednce them in a considerabledegre^, by ascertaining 
and obviating the causes which peculiarly dispone and pre-^ 
fare the wheat plant for its attacks. "These may be 
gummed up in one word, viz« weakness^ or debility. 
' The class of plants called )yy botanists mosses and li- 
dtens,' are the insedsijf the vegetable kingdom, created to 
prey on weak plants, as the insects of the animal kingdom 
are to prey on weak anitnals: . Ih both instances, the 
juices by i)eing weakened and deprived of their acridity, 
bec6me their proj^er food. The remedy m\x&i be to re- 
store to the object its natural health and vigour. 

To apply tlyis argument to wheat, an^ to she# the 
causes which render it unproductive, it will be necessary 
to XK)nstder tbe nature of the plant, and the kind of cul- 
tivation which usually renders it productive^ 

' It 
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It is, well ]^i|aw%' that iiaturerhas furBielied the wheatr 
plant with a double set of roots, so contriTed that the . 
first may be deep edou^ to enable it to stand the s«ve- 
lity of the 4^nter ; and the second so shallow as to ad-'* 
mit the gen^ influence of the spring* It first shoots > 
down a perpendicular tap-root, which supports the'plant. 
and keeps it steady, datifig the .winter ; and in the sstpring 
it tillers out a number of coronal shooti^^each of which' 
has iu ozmifroper rootf and produces its own ear, diough 
still adhering to and dependent on each other for .mutual 
support ; and when that operation is complete^ the win^, 
ter rohot becomes useless suid dies. 

If this winter root be imperfect, the side shoots which 
are to produce the crop will also be so. A strong solid; 
foothold for tb^:tap- toot is therefore necessary for wheat ^^ 
and the more complete the winter root is, before the. 
spring tilleritjig taj&es plac^, the more perfect will be the 
crop* If the fonn^tion of the x^ung plants be une^jpial, 
so will be the ripening of the crop ; and if the ripe eai» 
on oae part of the plant are waiting for the green ones- 
on the others the blight generally attacks the crops* { 

A thin crop of wheat, and a late ripening crcp, (and. 
a thin crop, is usually a late ripening one,} are-'the pecu- 
liar pre^f of the blight ; and these are generally produi^d 
either by sowing land with wheat, which is unfit for 
Mitieat, or in an improper state of cultivati9n, or bye 
sowing . it in afi improper season. L^fine^ any causa 
^hichrtends to weaken theplanii wilt predispose tt to receif/e 
the blight. 

The causes which tend to weaken tiiie wheat plaat, are^ 
nuiny, but the following are the.most obvious : 

1st. Sowing whef^t on land that has been so worn ou|^ 
by creeping, as to have -lost that t^napiy and^ cohesiui 

which 
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which a)« so necessary to a wheat crop^ and which even 
dangy without resf^ vrtll not restore. 

adly; Sowing the land in a light looiie state, whereby 
the wheat {dant roots too near ihe outface, tnd is liable 
to be injured by the winter's f^ost, and to have it^^oets 
laid b«!^e by the wind. 

; Sdly. Sowing wheat too late in the autuftin, (which 
is too common,) ^ especially in po6r land and exposed si^ 
piadonSy where the roots have not time to establish 
theiAsekes before the winter comes on, and vegetation 
is totally at a stand* • 

Now as these causes have, in consequence of the ad* 

Vance in the price of wheat, occurred more frequently of 

Ictte years than formerly ; it is probable that the assertion 

* ^that the. blight on wheat has increased of late years,'* 

^ jtey be true. For, 

' 1st* It has not been uncommon to sow land with wheat 
€vefy third year, instead of every fourth or fifth; and as 
. the Und, :in the interim, has been under crops, the very 
fisture oi which is to make land light, and no fallow year 
having been allowed to get it close again; the crops, 
though abundant in straw, have not had strength enough 
to support them till harvest, and have been laid by the 
. rains f and thereby become a prey to the blight 

2d. It has been very much the practice of late years to 
^ow wheat afker turnips^ and rery clea?i crops have been 
|Rt>duced thereby. But this system is wrong : the tur-* 
flips are eaten before they are wanted, and the wheat is 
sown a month too late ; and being necessarily tate ripe, 
IS 0fken^altecked by the blight. ^ 

Sd. It has been also a irequent prikctice to sow wheat 
afitr paiafaes; and this system is still worse: the land is 
sendefed'eMligfat for ii4ieat, and the seed time is vmA 

tea 
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'too late, unless it be in deep rich land, where the wheat 
plants will grow during the whole of the winter* 

4th: And even the practice of sowing wheat t^er chver 
has been carried to ^oo great an extent on light land, es<- ; 
pecially where the land is nearly tired of clov^*. It en« > 
courages the slicg, and the lOiret^ormf which destroy a 
con^derable part of the wheat plants, leaving the residue 
a thin unequal cfopf which tlte bhght seldom fails to ^« 
,tack, and frequently to ruin. 

To sum up the whole: — If it can be proved, (and 
every man who is a /armer must have observed it,) that 
all wettk crops of wheat, and particularly all late-ripe crvps^ 
are peculiarly subject to blight ; it should be tjiie gre^% 
object of every farmer to sow such land, and such only^ 
to wheat, as is fit for wheat; to get it in order early in 
the summer, that it may be close za^firni before sowing ; 
to sow as early as the state of the weather will permit, 
particularly ia cold soils or exposed situations; and to 
sow those kinds of wheat which are disposed to ripen 
early, (a circumstance much n^ore attended to in Scot- 
land than in .England ;) but above all, not to wear out 
bis. land by cr6pping.it qftener with wheat than its nature 
will beqr;, always considering tba^t; it is not the number 
of acres smvn, but the number of bushels produced^ that 
wjXL enrich the/arm^r,oj*suppfy the market 

When I a«sert th^X weak crops are the most suj^eptible 
of blight, I do not altogether niean such crops ^ are 
yredk inconsequence of a want qfmainuigfiy but such as grow 
on land which has. been made so ligh^ by repeated cul- 
ture, that the plants cannot get Arm foothold^ the greiit 
desideratum^ in fyct thesiniqUa r^on^ of a good wheat 
crop ; and manure, particularly horse-dung, instead of 

Vol, XIV. — Second Series. K remcn 
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rhia^yit^ thrift deffoeif, oidy adds to the eiiL ,Ifi thiit 
instance, tbe temstrk \^ich has been often made, tibal 
tlie j^igheiit niMui^d Cf ops are the most rasccptible of 
blfght, H perfectly eoftflKmaiit with mj obtervaticm. Fof 
th^ steie reason^ these eropi are apt to faU before they 
sM^e Hpe, and inthat situation, tf there be any blight vn 
ift!^ air, they are sure to b^ iftfeeted with itj, bieeaoie die 
svtii camot ^ry them, aAd the eiroulation of the s^ u 
impeded by the bruising of tile i^ttM* • 

It was well ojbsetve^ m on^^ the Agrieultuml Ke« 
.]^s,^ <^ 0M knd iik9f he nmde w drunk witb d^ngy 
tfcat 8t ^6at etep^ itl^fHiet stand Upo<t it?' wd: I wiH d^fy 
* ^y maH' td* get a good j/iWiifen^ orl)]^ &f wheat in a highfyw 
a^M^fetk g^ntiett. Hie niayi and -probat^Iy will) get a 
g06d WoJ^ ef 5«^«*./ ' 

< Mr. A, Yoong is fi^^i in sayifig ifi hai Anods^ that 
foh high Itotf, ^MKf ^ M^ best ftudity^ whoat tadetdont 
UigMedi. ' 7h6 resison^ is, that sneh land ia net aiade too 
Idose by etANtte aitd nMimitt, and the sttaw stguds up^ 
right lihA e^frpMed te the ivM and wind. | had a^yery 
^eriKittg histeAcr ^f th£9 ob the Ma^ois of fiath'si faod, 
t rt l d te y ay eare, a few years ago ; I had pkmghed; «q> 2C| 
a<5i^ 6f fai^se-httidf i* the Mt«itfm, wi^k mttnt to liow i^ 
to v/hesLt R #a^ ran baeh i» the spriwg^ and cao^^ 
ploughed early in tiie Mmmer^ so as to be quite dese 
MdfirMi' before wheat sowings bat hating dccasion to 
pkni twcr acrea ()f potatoes^ 1 took part of this laad and 
HjtMiPfei it w^l nitli fatten dttng^ anxl pinted the pe- 
tatoea dier^in. They weve fip« ^ifr. ^^ w^ dii^ 
Ibe tw6 adM» were UfWtk wildn tribeat^ oa the saaie day, 
fhe rest Off the pitee, which had mot been dunged at aH, 
waa sown. The wl|6*t m^ the two act «i was aaucii the 

j^adest 
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proudest during the winter, and the best crop when it 
eaaie into ear; but when it was just ripe, (which was ten 
days after die oAer part,) the blight struck it, and it was 
as bladk as a coal, while the rest was as bright as silver. 
In fact thatwo acre« were scarcely worth reaping. 

Ags^in, with respect to latC'ripening crops being sub- 
ject to the blight, I am of opinion that the act of ripening 
wheat<i.nd all annual graminiferous plants, is not so much 
an effort of nature as a cessation of nature'* s efforts ; and 
that no crop of grain can be a good one, unless the whole 
ripens togiather ; and if by any cause, particuXpjrly \^Y ^^ 
seed beipg sown too thin, or by a partidj £^ure of th^ 
plants from a ^e^ere winter, the pl^At is forming ne\t 
roots, or one part of it i^ doing so, wl^iU ,the ojtber is or 
oughft to be ripening its seed, the ^traw k^pf green ai^<) 
Q^itft^ instead of tuning yellow jiud dry, aivd tl|e blight 
is sure tp taik^ it. A^d this has brought drilling jiUo dis*^ 
grace vo/ove than aU other causes, partici^l9j:}y when th^ 
crop has beea sown too thi^ or the boe has been u^ed 
too late*. 

^ I have just been a witness to the threshing a piece of drilled 
irheat tfbich was injured by harrowing in grass seeds in Aprils the 
harrowing made the wheat too thin, and caused it to throw out new 
shoots ; \% kept growing while it ough^ to haTe been ripening s it of 
course took the blight, and though the ears were jix ini:hef long, ib« 
produce weighed only 40lb. per bushel. 
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Account of Swedish Turnips, produced in a Field at Toft^ 
in Cheshire, in 1806. Transmitted to the Board ^ 
Agriculture, by John Lord Sheffield. 

k ' ' 

From the CoMMimiCATioNs to the Board of 
Agriculture. 

Extract qf a Letter from Lord Sheffield, to Arthur 
Young, Esquire, Secretary to the Board of Agriculture^ 
dated Sheffield Place, 2Sth Feb, 1 808. 

JL HE best Swedish turnips I have seen this year, were 
at Mr. Leycester^s, near Knutsford, in tJheshire. Th^ 
first of Ihe following papers contains the account that 
was givea me of a crop grown by him in the year 1806. 
The second! contsuns the answers to some queries I had 
made. I am not sure that they contain any thing that 
will be new to the, Board ; but I was pleased with the 
crop, and with learning that the Swedish turnips hati 
rej^eatedly succeeded under the same management. 

Communication^ from Mr. Leycestcr. 

Produce. 
785 lbs. per rood of 64 yards, or 3 loads and 5 Ib^. of 
13 score per load=52 tons 6 cwt. 2 qrs. 2lbs. per Cheshire 
acre (nearly double the statute). 

Tops. 
75 lbs. per roodssto 46 loads, or 5 tons per acre, Cheshire. 

Turnips and Top$. 
67 tons, 6 cwt. 2 qrs. 20 lbs. per acre, Cheshire. 

Jjoads of Turnips and Tops. 
483 loads at 4.. =^.96 12 J ^^^ ^ ^^ ^^^^ 

46 loads tops, at2«.si« 4 12 7 

The 
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The above average crop was taken by weighing $bc 
separate roods in different parts of the field, not pacti-^^ 
<;alarly selected as being the best, but avoiding smd^ 
spots as had been destroyed by the drought and by tbe^ 
wireworm ; and ane part that was shaded by a row of . 
ehns. They are now selling at 4^. per load, Jan, 1 2, 1 807. 

The soil a light loam inclined to sand. The crop of 
turnips described above, was taken after two white crops. 
After the second was got off, the laud was fallowed as 
thin as possible, harrowed as often as weed made its 
appearance, and in this state lay all winter. In spring, 
about a month before the time of transplanting, it was 
ploughed again about 8 inches deep, harrowed, and* 
then drawn into ridges 27 inches asunder, manured with 
a strong compost, which was covered, by throwing two 
furrows upon it. The top of the ridge was then raked 
off, and the plants set upon it 

The seed sown the middle of April, or end of March ; 
transplanted the 1st and 2d weeks in June. 

The rows, as before stated, were 27 inches apart j the 
plants set at 17 inches asunder in the row. 

We have usually planted Swedish turnips upon land 
which had been oats the preceding year. Sow the seed 
(when possible upon some corner of the same field where 
they were to be planted) the middle or latter end of 
April. If the weather has been favourable for them, 
they have been ready to transplant early in June, and. 
we have even planted as late as the middle of July, 
which have turned out to good account. 

The land has been drawn into ridges, two feet asunder 
(I recommend 27 inches), and manured with a compost, 
two furrows thrown vpon it, knd upon them the plants 
set at about 17 or 18 inches apart in the row. 

When 
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IV^en Weed ^niAs we oare ploug^icd £Dom them and 

'when (the plants w&t out of ganger of beiog bvried, up 

to tbem again. Th^se plougl^ngB ha¥e htta repeatoi 

as loQg as are could CQxne among them without kjucbig 

die j^ants. ^ 

We Jiave geoenUj made a point of gettkig a quantity 
up^ before severe frost has set in^ in ^der to have a 
constant supply, iayiog diem in a long heap (out of 
•doors) 2 yards broad at the betitov), bruigiAg diem to a 
point at the top, sodiatthe depthfaasbeenahcrartayacd, 
covering the whole with thatch. In this w^y they wiU 
Iceep good till far on in spring. The bulk of tbqcn heine 
remained in the ground till they have been wai^d, and 
we have had them quite sound till the end of April ; 
pcoduce from 50 to 60 tons pjMr acre *. . 

It b my opinion^ that stsdl feeding during the whole 
of the year, would not be .a profitable practice for the 
dairy farmer ; but on diis head» I do not speak from ex- 
perience. 

The crop of beans we have this year, was taken after 
oats. The groutul was fallowed immediately after the 
oats were got off, harrowed, aud brou^ into condition 
to be drawn into ridges before winter. The ridges were 
2 feet asunder (I should however recommend 27 inches, 
as 2 feet is barely sufficient for a horse to pass through^ 
$ar the purpose of clearing them). In this state the 
^oun4 lay till the beginning of March^ when the beansi 
were set between the ridges at 3 indies asunder. Ten 
women having the length' of die field equally divided 
amo^g them, dropped them, as fast as a man with one 
hors^^ and plough could cover them, by throwing t^yfy 

* A C)pf0l^iro ^re, wjiich is nearly double the statatf. 

furrows 
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{arrows upon them. Id tUs wagr tbey set a ChealiM 
aoiepei^day. 

The clearing wa» performed as for the Sire^Ui tnr« 
oips. In both cases, hcywever, it has been necessary ta 
go owei them with the hoe, wheii thd: pbugb could fia 
longer come among them. 

We purpose taking wheat after them; and I conceive 
the ground is almost ia as good odnditxoo, as if it had 
been, a sndimet fallow. 

Not having had much experietee as to she cuhure of 
beaf)f$, I GsniiKOt giva ajpo&Ative answer idiether they arc; 
or kt& not, an exhausting crop. I am much hiclined to 
think tb^ lure not, and flatter in3rself we shall have as 
good a crop of wheat as after a summer fallow. i, 

Produce of ma^egan beans 123 bushek peir acre; pf 
die burse beans 96 dbto. 

Thfise were thrashed so6n after tbey prete housed^ 
tod aitbough pi^etty dry, would no doubt shrink.' 



Idst of Patents for Invent ionSf Sic. 
(Continued from Vol. XUI. Page 416.) 

Jt!4l>WAal> THOMAaOK, of Birmingham, in the county 
of Warwick, Maumfiicturer ; for various improvement^ 
ip the construction of umbvellas and parasola. Dated 
Oftobetf a^ 190i* Specification to be eiiroUe4 within 
fifte Boionth* 

RiCHAa^ TaavitHidK, of Rotherhithe, in the coumy 

.^Sittiey, Engineer,, wd Robert DiesiNiON^ of Great 

xQneesk^^street^ in the coanty'of Middlesex, Esquire;^ 

for a new method or way of stowing cargoes of ships and 

ptl^r vessels by mews of |^dki|ges, for containing goods 

apd 
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and products of certain descriptions destined for con- 
veyances by sea not hidierto employed, by which means 
expenses of stowage-room will be saved, and the con- 
tents be rendered more secure from damage. Dated 
October 31, 1808. Specification to be enrolled within 
six months. . . 

Henry Van Wart, of Liverpool, in the county pa^ 
latine of Lancaster, Merchant ; for a method of making 
a machine for manufacturing thimbles for the sails of 
ships and vessels, atldfor all sorts of rigging, and other 
purposjQS. Gonmiunicated to him by Isaiah Jennings^ 
a citizen of the United States of America. Dated Oc- 
tober SI, 1808, Specification to be ei^roUed within one 
month. 

Jos£PH Anthony B£Rrollas, of Denmark^ street, in 
the parish of Saint Giles in the Fields, in the couniy of 
Middlesex, Watch-maker ; fcHr a method of making in- 
fallible repeating watches. Dated October ^1, 1808. 
Specification to be enrolled within one mdnth, 

Zachariah Barratt, of Croydon, in the county of 
Surrey, Gentleman ; for a machine for washing Unen 
and cotton clothes, and other similar thing^s ; to which 
may be affixed or omitted at pleasure a contrivance, for 
pressing the water from them, ,Aow commonly dope by 
wringing. Dated October 31,, 1-808. Specification to 
be enrolled within one month. 

.Phineas Andrews, of Havefsstock-hill,- in the paridi 
of Hamp^ead, in the county of Middlesex, Gende- 
m&n y fop certmii improvements in the cmistruction of a 
machine for threshing of corn, gratii)^ jtod pulse, and 
all l^nds of seed. Pated October 31, 1808. Specificc^n 
tion to be enrolled within six months* ' 
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Specification of the Patent granted to Richard Fothergill, 
of SunderUmdy near the ^Sea, in the County of Durham^ 
Schoolmaster^ beifig one of the People called Quakers ; 
for a Maehine for dressing Hempy and making and 
spinning the same itito Ropes and Cordage. 

Dated April 12,^ 1'795.— ^Term expired. 

With a Plate. 

X O all to whom these presents shall come, &c. 
Now KNOW YE^ that in compliance with the said pro^ 
viso, I the said Richard Fothergill do by these presents 
describe and ascertain the nature of my said invention, 
and in what manner the same is to be perfonned, as 
follows ; that is to say : The machjne, to be the better 
understood, may in idea be divided into seven parts : the 
first part or operation being to bruise^ clean, open, and 
free the hemp from its native husk, so as to make it fit 
for the subsequent processes ; th^ second, third, fourth, 
and fifth parts or operations of the machine being to 
dress and draw the hemp, and make it fit for spinning ; 
Vol. XIV. — Second Sekies. L the 
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the sixth part or operation being to spin the same into 
thread or yarti ^. and the seventh and last part or ope- 
ration of the machine, being the twisting and making the 
thread or yarn into ropes and cordage. 

The first par^ Qf the mac\iine is represented by the 
drawing ftiarked fig. 1, (Plate III.) signed and 'e^chibited 
by me the said Richard Fothergill. A B C D E repre- 
sent the frame ; aaaaa, are fluted rollers, which may 
be made of cast metal or^wood,' of about ten inches 
diameter and eighteen inches in length, under which 
are an equal number of other fluted rollers bbbbhy of 
the same materials and size, so as to fit each other. If 
the upper rollers be of wood, ^they must be kept in close 
contact with the lower ones by means of weights at« 
tetcbed to. them, eeeee are wheels, which may be made 
either of cast metal or malleable iron, and are fixed 
finely upon the axles of the under- rollers, ffff^^^ 
other wheels moving on round studs, which studs are 
fixed into the iron plates g g g g^ and which plates are 
fixed to the frame D E. P is a platform, on which the 
hemp h in its rough unmanufactured state is to be evenly 
spread, and by giving motion to any one of the wheels e 
the hemp will be taken through between the rollers 
aaaaay bbbbb, and delivered at x. What is done by 
these rollers may also be performed by one large fluted 
cylinder acted upon by a proper number of small fluted 
rollers. 

The second part or operation of the machine is repre- 
sented by the drawing marked Fig. 2, also signed and 
' exhibited by me the said Richard Fothergill : A B re- 
present two wheels of about three feet diameter, and 
about twelve incheis in breadth ; at the sides of which are 
circular edges i, of mahogany, or other fine-grained 

wood, 
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wood, placed to prevent the hemp from falling over the 
sides of the wheels, and getting entangled with the ma- 
ehinery, and also to keep the hemp of an equal breadth 
upon the wheels, the edges projecting about thre^ 
inches above the superficies. These wheels are planted 
with teeth (similar to those used in the common flai 
heckles) about two inches distance from each other : 
fg^h represent wooden or metal rollers, which, with 
another roller under ^, but prevented frohi appearing 
in the drawing by the wheels GH, act* as feeders to 
those wheels, which are of the same size and dimensions 
as the two other wheels, but have their* teeth placed 
closer together : CDFIcwopxx represent puUies 
connected with the straps k d V, to give the wheels and 
rollers their proper and different velocities : / is a lever 
or bar to unlock the pulley D, and thereby to leave the 
rollers/ A at liberty : behind the pulley c is another lever 
or bar to unlock the feeding wheel A, and at tlie same 
time to lock it into the pulley xx^ represented by dotted 
lines at the end of the axle a. The strap d leads down 
to a pulley of about six inches diameter on the farthest 
end of the axle K, on which the pulley I and the two 
wheels G H are placed. The straps represented by S S 
from pulley I, and the straps represented by the dotted 
linqs 2/ T/j lead to the mill. The axle K is round and 
longer by one half than the breadth of the two wheels 
G H, for the purpose of allowing them to slide back- 
wards and forwards thereon, so that they may be al- 
ternately placed in a proper situation to feed the wheel 
or cylinder A in drawing Fi^. 3, next hereinafter de- 
scribed. — ^The hemp, when brought from x in drawing 
Fig. 1 js put by the hand on the wheel A in drawing 
Fig. 2, which (being locked to the pulley x x) by the 

L 2 action 
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action of its teeth collects the hemp round itself %i\\ 

jjufficfently filled, f hat wheel is then unlocked from 

the pijilley j: x, and locked to the pulley c, and the h^mp 

iHTound round the wheel is t^ien separated by the bau4 at 

an aperture left in the riin of the wheel, §§ at^, for that 

purpose, is thefv brought qyef tl^e lowei: roller A, the? 

upper roller^/ b^i^g fii^t raised to ^dmit it by means pf 

the bar / fi;xed into the pieces of wood V V, into wj||ich 

the ends of the axle of the roller/ are iijtrQdiiced. "T^his 

being dQiie, tb^t roller is lowerfjd to its former place, 

and the tijro liackling wheels G II ai^c^ brought close tq 

the pulley I by means of the slides vi m, whicji pulley^, 

land its axle, .are nqw supposed to be in motion by m^ann 

pf the mill.— The pulley I ha^ a pipjectiug |>olt or catch 

placed on the inside of it at r, which striking the bar q 

placed between the wheel G and the pulley I on a sqckei^ 

surromiding the axle, gives motion, to the wheel vrbich 

collects the. hemp from tlje rollers/ A, now supposed fq 

be connected with the mill by locjcing the pulley D. to 

l^e axle f). Whilst }:his process is performingr, wheel B 

is collecting |iemp in the same maimer that wheel A hacf 

done before ; , and when the hackling wheel G has cci- 

leQted all the hemp from the feeding wheel A, through 

the rollers/ A, it is slid back from pulley I with the hemp 

upon it, and forces the other hackling wheel H towards 

a smaller pulley at the opposite end of axle K, which 

pulley has a bolt or catch on the inside that strikes a bar 

in the same manner as pulley I, and the wheel H then 

collects the hemp from the wheel B through the roller^, 

and the roller under it in the sanie manner that wheel 

G received the contents of the, wheel A through the 

rollers/ A. 

• ' "' ^ ' • - The 
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The third pairt or operation oF the machine i$ repre-« 
isented by the drawing Fjg. S, separat^ed from drawii^ 
Fig. 2 by a dotted line. When ii^^hepl Q has been ^Udden 
J)ack pn jtl^e axle, la^ before described, that wheel Hi 
tnay be 6lied from wheel B, wheel Q will be in a direct 
line with wheel A in Fig. 5, in which J represents a ismall 
roller, A a plai^ wheel with circular edges on the side^ 
of it to prevent the hemp from falling off, ^nd to keep 
it collected. B i represents )two rollers^ the upper one 
being,kep^ in (?lo9e contact with the othei: by thQ weight 
p, ai^d a similar weight at thje other end. D represents 
ft larger wheel without edges, but four or five inches 
l^roader than wheel A, planted across, and in regular 
rbws, with teeth pf the same kind, ^ before described. 
/ / represent lifters, fixed by screws^ on which they move 
into eac)i ^ide of the rim of the wheel D ; and the lift* 
etSy which dXe qpposjte to one another^ are connected 
hy a thin lath, with hole$ in it to admit the teeth through 
them ; m represents a pieqe of wpod fixed firmly to the 
frame of the machine, and which, as the wheel D moves 
round, raises the lifters, as expressed by the dotted lines 
at /, and therehy delivers the hemp disentangled from 
^e teeth betweei^ the fluted rollers E n, which are kept 
ia close contact by two weights attached to a lever at 
each end of E. C represents a wheel with teeth and 
circular edges on each side of the rim. F r two rollers 
(the lower one only haying circular edges at each end 
of it), represents a pulley which connects the machi* 
pery in drawing Fig. 3 to the mill by the strap tt s 
represents a l^ver or bar which locks and unlocks pulley 
g to and from the machinery* up og/vi he are pullies 
by which and ^e straps going over them the diiFerent 
velocities of the wheels and rollers are obtained. The 

rollers 
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rollers F r are either turned by the hand; or connected 
to thO'tnill* by a locking pulley on r. When the wheel 
G, iH' drawing Fig. 2, has received the contents of the 
feeding wheel A through the rollers fhy and is freed 
from the catch in the pulley I, and the hemp on wheel 
G is separated by the hand, as was before done with 
the hemp from the wheel A, drawing Fig. 2, and the 
small roller d in drawing Fig. 3 is thrown back, as re- 
presented by the dotted lines a (that roller being hung 
on a pivot for the purpose), the end of the hemp must 
be brought over the wheel A in drawing Fig. 3, which 
wheel, the rollers B by and the wheel D, moving with an 
equal given velocity, the hemp is conducted regularly 
to the fluted rollers Ew, which two rollers, moving 
with six times the velocity that the wheel D moves, will 
draw the hemp forward through the teeth kk over the 
laths of the lifters, and conduct it to the wheel C, which 
has edges and teeth the same as wheels G and H in draw- 
ing Kg. 2 ; the rollers En moving with six times the 
velocity of the wheel D, will deliver the hemp to the 
wheel C, one sixth part of its former thickness, and six 
times the same length ; and the same wheel moving with 
six times the velocity of the fluted rollers E n will draw 
the hemp in the same proportion, and hackle it at the 
same tim^ : and from the hemp being drawn so much, it 
will be disposed with more regularity on the last men- 
tioned wheel than is done by any former part of the 
machinery. — ^When the hemp has been thus collected on 
wheel C, it is taken therefrom (by being first separated 
with the hand, as was before done with the hemp on the 
wheels in drawing Fig. 2), by means of the small cylin* 
dera F r, and is then to be deposited in a box ready .for 

the 
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the next operation. Wheel D in drawing Fig. 3 may be 
of a smaller drameter, and placed higher in the frame. 

The fourtli part or operation of the machine is only a 
repetition of the process last before described on a ma- 
chine of the saiue kind and dimension sas drawing Fig. 3, 
beginning at the wheel A, with the roller tf, and ending 
with delivering the hemp at the rollers F r ; but in the 
fourth operation of the machine the wheel C is to move; 
with only one tenth part greater velocity than the fluted 
rollers E ?j, which may be effected by changing the size 
of the pullies. 

The fifth part or operation of the machine is performed 
id the same manner as the fourth operation, from wheel 
A with the rollers/ to the fluted rollers E n in drawing 
Fig. 3 ; but when the hemp has passed through between 
those rollers, it is received theretrom, and thickened and 
compressed into a narrower breadth by a triangular piece' 
of wood or metal with raised edges, being as broad as 
the rollers are long at the upper end, and narrowed re- 
gularly to about two or three inches at the point ; or^ 
such compression may be made by rollers placed hori- 
zontally, vertically, or obliquely* 

The sixth part or operation of the machine • is the 
same as the fifth, but performed upon narrower wheels 
and shorter rollers, and when the hemp has' passed 
through the triangular instrument for compressing 
it, or through the rollers used for that purpose, it 
is put through the pipe of the spindle at a, in Fig. 4, 
brought through one of the arms as at d, and fastened 
to the bobbin fg\ these spindles must be increased 
according to the number of threads intended to, be 
spun at one time. ?w, ?i, represent a toothed wheel* 
on the top of the spindle for giving it motion, which is- 

done 
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done by cbnnecting wheels with a pMley as at py irf 
drawing Fig. 3, the size of which connecting wheels 
must be regulated by the coarseness of fineness of the 
thread intended to be spun ; and the wheel m n will also' 
communicate motion to other spindles by placing small! 
wheels between them. In Fig. 4, fg reprei^ents the 
hiAAAny bcde the arms of the spindle fixed firitily 
thereto i aSdj the yarn leading (fromf the drawing ma- 
ohtnery as before described) through the pipe or hollow 
pivot (which is kept in the proper position by a bush 
placed in the frame of the machine) at the top of the 
tsipindie at a^ over the circular ring b c, through the end 
of the arm at d, to the bobbin, which is raised or lowered 
80 as to. receive the thread regularly, as expressed by 
the dotted lines/, by means of the bar i, which has arf 
opening in it, as expressed by the dotted lines at /, foi^ 
the purpose of taking the spindle out of the firame, and 
taking off the bobbin, and which bar is connected witk 
levers, and regulated by a wheel nearly oval; /representsr 
part of the frame in which the bujjh i is fixed; Aisal 
fH|Ction pulley, to which the bobbin is fixed to^ present 
Wbeing turned too quickly by the tliread. The dotted 
Baes a represent the part of the frame in which tire hol- 
low pivot of the spindle is placed. The seventh part or 
operation of the machine is represented by the drawing 
Fig. S. ABCDEFGHIJK represent the framed 
iq>oQ a cross bar between the middle of the rails F and G 
(but which is prevented from appearing in the drawing 
by the cog wheel 3) is erected a strong immoveable shaft 
of iron, the other end of which is introduced into the 
circular top or plain wheel 7 I ; on the said shaft near 
the bottom is fixed the immoveable toothed wheel 2y and 
jf^der that wheel is placed the said moveable cqg wheel 

3, oa 
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% on a part of tiie said abaft which is round. Upon this 
Wheel are placed three pilUrii represented l^y 4, 5^ 6, 
suppoiting the circular top or plain wh^el 7 1^ whieh i^ 
kept steady by the iroo diaft^ on the upper part of which 
It Moves ; 8, 10, 12, represent sftiaU wheels, the axles of 
which are receired into holes near the outer edge of the 
vrfaeel 3, and. move freely therein at equal distances 
firom the ptUarsJ Between ea<^ of the smaUer wheels 
and the intmoveaUe wheel'2 are placed connecting wheels 
represented by 9, 1 1, 13 ; on the top of each of the wheels 
8; 10, 12, are fixed fi^mes ab cd, a be^ ab d, containing 
the bobbins ef^ ej^ ef, on whi<^h the thi^ads of yarns 
are wodnd. gggBre springs connected by a screw in 
the middle of each to a cross bar hhh in each of the 
franies ; frcmi each ^id of these springs proceeds a cord, 
which) rafter going round the heiid of the bobbin^ is fixed 
at the other end by a staple into the side of the frame^ 
in order to retard th6 imotion of the bobbins, and keep 
the strands ot the rope 4>roperly stretched. From the 
bobbins the yam passes thiough a hole in the centre of 
the <;roBS bars A h A, and round the regulating puUies Hi, 
through the hollow axle of the wheels yy, and another 
wheel of the same Idnd and size» but which cannnot ap- 
pear in the drawing, and after passing over the pullies 
Mk and another of the same kind, but which cannot, ap* 
peaf) the yam proceeds to where the three strands unitey 
to form the rope at /, which leads over the pulley M, 
ahd round the pulley N (which has an indefnted groove) 
"^to L. O i'epresents a pulley, which is cairied round by 
the straqp V V from the mill ; on the further end of its 
axle is fixed the double spur wheel U, having one set 
of teeth pitched into the wheel P (which gives motion 
to the pulley'N by means of the wheels Q R T, ands the 
Vol. XIV. —Second Series. lyi per- 
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perpetual screw S), and the other set of teeth of the 
wheel U being pitched into the cog wheel 3, which i» 
by this means driven round on the upright iron shaft, 
and so lays the stramds of the rope together at l^ and 
as this motion of the cog wheel 3 carries the connecting 
wheels round the fixed wheel 2, into which they are 
pitched^ they will turn round in the same direction as 
the cog wheel 3, an^d give motion to the spur wheels 
S, 10/12) and the frames connected therewith, in a con* 
' trary direction, and thereby twist the stran48 which form 
the rope at /, and are drawn over Jie pulley M as before 
described. In the groove of each of the regulating 
puUies i is a small friction wheel m^ the axle of which 
moves at nn: this wheel is drawn close to the yams or 
threads, to keep them from sliding cm the pulleys, by the 
screws O O ; to one side of each of the regulating polliei? 
i are fixed small bevil wheels (one of which app^ears at, t) 
and these are pitched into three bevil horizontal wheels 
represented by the letter ^ ; on the same axles are fixed 
three spur wheels q, which wheels are pitched into the 
three spur wheels j, which move on the hi^llow axles 
before mentioned* The last mentioned wheels are 
pitched into one large ispur wheel r, placed on a round 
part near the top of the^ upright iron shaft, and moving 
fireely round the same* By means of these wheels the 
regulating puUies i move with equal velocities, ee i^ a 
screw placed against the end of the axle on which 
the wheel C is fixed for pitching that wheel into.th^ 
spur wheel Q, which wheel may be greater or less, ac«^ 
cording to the size of the rope, or the tightness of the 
twist required. The drawings Fi^s. 1, 2, and 3, are upon 
a scale of one inch and an half to a foot, and the spindle 
Fig. 4, and the whole of drawing Fig. 5, are upon- a 

s<;ale 
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^ale of two inches to a foot ^. The pullies wbich in any; 
part of the machine are connected by straps, ar^ intended 
to represent the means h^ which the different p^rts :o£ 
tl|e machine have their connection and premier degree of 
velocity. It is to be*understoqd, that when tUe diiferent, 
degrees of velocity proper fdr the wheek and.rolIer»r 
which act immeditely on the hemp are.mentioned^ tbe^ 
velocities, of their respective superficies, on which jthei: 
hemp, yani, or rope act, are meant; when any part is- 
mentioned as connected with the mill,. 'a referem^e is vckrA 
tended to any power given by hand^ horseit water ots 
flteaoi, or by any Other meaais. In witness whereof^ ftc* 

* ' ■ ■ "' i "_ i — <■■■ ■ -, ■■■ iB.i..i.ii j » i j ■<! • ^ . lii . T - ■■ .^. W y I . ' . . ■ • II j - n iiiii i 1 1 1 ' KiT ij^ 

Specification of the Patcni grmiteA ta JfpHI? DiCKpiSON, e/^ 
Si. Marti Ji Ludgate^ ; in thfi City of London^ Statvmev: 
for his Invention of. a Catmon Qartridge.JPap^^^rfnqnun- 
faciured on an imprmed Princyfle, 

Pated November 12, 1807, . * 

X Q ajl to whom these presents shall coQie, &c, 
l^o w KNOW YE, that in compliance with the said proviso, 
I the said Jciin Dickinson doherel^y declare that my ssad 
invention is described in manner fplJiowing i ih^t i$ to 
say. My invention conisists \.n the a4dit^n of a certain 
proportion of wopl or w9olle^ rags to the Jinen rags or 
other materials, consisting of heqip or fls^x^.that hav^ 
liitherto be^n made use of fqr. m;^nnf;^turin^ tt^is kin4 
pf paper; by Aipans of.wJbich, in con^equeiiqe pf the in- 
termixture of tlje woollen fibres with thpse pf tb? hemp 
or flax, when the pfiper is lighted by the explosion of 
the powder in- the gun, it js prevented from, rj^taining 
sparks of fire aft?r.,the,flanjip,,gp€aa.tjpit j the mixture 

* In the original4ra'wiiigS|^ wific^. hav^ been c^ii»ideialv^> reduced 
|p si^t the «i^e of this work. 

M ? sboHl4 
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94 J^aicMjbr snaking Cartridge Pap^.^ 

flhonld consist of about^ two fifths wo(^m, ^oA three^ 
fifths linen, or some othe^ fabric composed of hemp or 
flax. The linen and the wooUen^should be sr^hed aad 
made into half stuff in separate engines^ and afterwards, 
mixed in their proper proportioQSi and beat together in 
file beating engine.^ But if wool is made use 4^ or- 
woollen rags that are of. a very loose texture, th^ ^^79, 
in that case, be washed in the same washing .engine 
with'the linen, as well as beat oK together in the.s^mi^ 
beating engine. .The wooik^ns require i^rol),. the 1^^9, 
of which miist be i^ round orduU that th^ will n^ t:ut«, 
othei^wiseany close-woven rags will be ^hopped up iDto 
smal} pieces ; of conrse ti^ Toll mnst be heavy, Dr. the pro* 
cess of making them only half stuff will be very tedious. 
• The linei^ sjioukl be very strong ajKl sound, and beat as. 
wet, and at ihe sfune time as long as possible, otbeiwise 
with the proportions^ i)ientioned ah^ve, the paper wjU 
not be suffici^tiy strong. The greater quantity of 
woollen there is introduced, ^he more effectually will 
the paper be prevented hanging fire; but, as, it con- 
tributes very little to the strength of the paper, it would 
not be practicable to use a largar proportion than- what 
is mentioned above, except diie linen materials were 
new and particularly throng. On the. other liand, a 
smaller quantity of wo<^en would, in a less degree, pro* 
duce the effect of preventing the paper hanging fire ; 
while, from containing wicfte linen, ^it would possess 
greater strengtfi; but I consider the above proportion 
most eligible, and combining (if the paper is properly 
manufactured) a sufficient degree of strength, wil^ the 
property of not retaining fire. Hie paper should be 
^ engine sized'* with i^um only, in the proportion of 
^out ten. poinds to <me iMmdred and twdye pcnnids of ^ 

stuff. 
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Patent far. dUcharging Oobmrsfrom SiHc^ tic. ^ 85 

^uff, and no ml or spirits of vitrioli or ^ny other in* 
gre4ieiit^ should be put into the engine. The paper 
shoul4 not he picked. Tt^is paper is adapted to he cured 
in |:he usual manner previous to beii^g nuide u$0 f^t 
In witness whereof^ £^c. 



l^dfication of the Patent granted ^^ Archibald Jones, 
of Miie^Endf in the Parish of Stepney, in the County 
ilf Middlesex, Printer ; for a Method n^ discharging 
Colour^ from Shawls, and other dyed, Siiks, and Silk 
and Worsted of every Description/ or such Pari pr 
Part^ thereof as may be required for the Purpose qfin^ 
troducing, by printing or staining^ various Patterns on 
isuch Disqkaprges, or oibis;iimse. Dated October 7^ 1806. 

4 Q alVtg^booa tl^t^s^ presents shall cooi^, kc, 
Npw^QW'YJET, thaffin coo^U^ncewithth^ aii4d proviso^ 
I the #aid Atcb^baldMi^njes dp ^e^ehy d^Ure that mf 
$aid inffn^ou i^ described ii^ maQ^r foUawing ^ tiuit U 
1»9ay: 

Take ond pint 4^pi^ foftis, or nitre fprti$, nwMr« or 
leas^ and add iher^o c^a pint of water,, more or less^ 
accordifliC to the patterns to be printed, thickened viidi 
flour^ or a^y other proper substance, to sudii st consisi- 
tency as may be proper for the blocks with which they 
are to be printed. After being {nr^nted put them into a 
fteam or steaming box, s;nd continue the articles therein 
viKtil the discharge is brought out, which in general is 
produced ia abpat fii'e minutes i then take such goods 
out of the steam, rifise aiid dry them, and they are 
finkbed. In some instantes^ where the goods do not 
jpequire it, I do without steam. 

In witness whereof, &c. 

Specification 
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Specijication ef the Patent granted fo Charles Grant 
Ffscouht de Faujr; pf EtizabetB Street^ ^Hans Squarcj 

' in the Parish of St Luke, dkelsea^ in the County of 
JUidiUeser ; for ocMachinCy which Ml shew the Latitude 
and Longitude at Sea; seizing also ftrr weighing any 
D^ecf, for measuring Space, or the Course of a Ship, 

. $md\ Thne^ shewing and keeping Jeeount upon Dials, 

andtupon Coftnographicat Coiumns, which are Pari of 

' such Machine; <i?id'al^ shewing the L^^ay of a Ship : 

. . Part of , which Machine niay als^be applied £p other use^ 
fulPw^oses^ I^ated December i0, l&ai, ; 

^ ' : Wth^ Plate, 

X.O all to wbom these presents Aall come^ &c- 
Now KNOW YE, that in compliance with the said fMTQviso, 
1 the said Charles Grant, Viscount de Vaux, do hereby 
declare that my satd inveationis-descrihed in and by 
fte drawings hereunto apnexed,- and the following de- 
iBcxJptioik ^hereof 1 thdt is to say : The hydroscope itself 
which is a double box suspended one in th(B other, and 
supported by an axia or horizjontal pivot n/(Fig. 1, Plate 
IV.) hollowed in the inside, which keeps the two boxes 
lierpendicular in all the motions of th^ ship, '{lie inside 
box.;s contains a sort of clepsydra, or double sandglass, 
famished with one or two perpendicular scales y J ; 
by means of ^hese scales,, which cover the; two sand- 
glasses and p, the weight of the sand, falling in du? 
proportion on the bottom one, acts upon a spiral ling 
fixed perpendicularly in the top of the kivgest box, t^ 
* which it is joined by some wires x jt and a hook r, placed 
in the centre of each scale : by theise means the weight 
of the sand fallen in a certain time expresses upon a dial 
}j\ front of the top box, and divided into sixty parts^ or 

, ^ : minutes^ 
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p0ienifor aJUtichifie (b shdDtkt JUtUade, Kc. nt Sea. tt 

mimltes of degree^ tl\e quantity of miles nm Iby a ship^ 

according to its velocity. But the conitifi^ai variation 

of that Telocity is expr^sed upon another dial / j^aced 

upon the side of the frame Vj which supports the double 

box, because a globe <Lj six inches diameter^ and of «» 

equal weight with the same cube of water, is plunged 

in the aea, the medinm of the ship. This globe a has 

a communication to the inside of a room c in the ship 

(vt^here the hydroscope stands) by a cord or chahi (| 

through a cylinder e. The cord or chain passing <^\^r a 

pulley or cranky* enters in the tube or pivot n of th^ 

boxes^^ and z. In this tube the chain joins a baud or 

rod of brass m, which passes through the brass collar k^ 

in which the sand descends from the glass o to the glass 

p, "vice versa. This band of brass m has a longitudinal 

opening equal to the extent of the attraction of the glob« 

upon another spiral spring d^ placed horizontally in the 

same tube on the other side of the brass collar k^ so tliat 

the greatest velocity of a ship being supposed to be 

twelve miles in an hour, the ship going at that rate, a 

globe of six inches diameter cannot receive in the water 

a greater resistance than twelve pounds, or one poun4 

per mile, as the spiral spring shews upon its rod. The 

rod of the spiral spring expressmg twelve pounds, or 

twelve miles, not coming out of the spring mere thaia 

four-tenths of an inch for that weight, or for that 

resistance of the water upon the globe than the 

longitudinal opening made in the above band or rod 

m, which, as I have said, passes through the brass 

neck or communication between the two glasses^ 

does not let the sand pass or fall according to the 

velocity of the ship, and stops it entirely if the ship is at 

rest. But if this machine or hydroscope is used on laitd 

instead of theisea, or in a ship merely for a tune-keeper, 

then 
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j^resft regulaify Idbie tk&e upon ^e interior tircle of- the 
diftl }y divided in twetity^four pdkitSi Md it will be h\xU 
ficient to wind it; diat is to say, to turn Ihd box 01^ 
clepsydra, every twetity^four homrs; 

Seoendly^ By tbesamepridciples of this weighiiig-dock 
tbe same dial /^'^rhidh serves oh the side of the hydiroscop^ 
for weighing the resistance of the fluid, or the run of a ship^ 
tf this dial %9 taken separately, with its spiral spring, is a 
eonvenient machine to u^je instead of scales for weighing 
any goods or commodities in a family, house, or in any 
shop ; it requires no weights, nor any other scales; It 
never entangles like the scales, and is as siire and con^^ 
venient as it is ornamental. On the other hand, this 
simple machine, the dial and spring, will become an ex* 
eellent perpetual log when the globe is used with it; and 
with a wheel work like a jaek,-put in motion by a spring 
or a weight, as mentioned in the second part of my 
hydroscope (see Fig. 2)', this same jack or wheel tfork 
can serve to measure the strength of the wind, in 
which case the above clepsydra, article first, or sand- 
clock, would be used separately as a good time- 
keeper. 

Thirdly, The columns wu;, or frame aijnexed to the 
above parts of this invention, being the one terrestrial 
and the other celestial, they serve to mark the situation 
of the ship in latitude and longitude, upon the fir t re*- 
latively to the earth, and upon the second relatively to 
the sky ; consequently ihey offer an Useful and interest- 
ing journal during all the voyage, if care is taken to fix 
each of the cylindeis of these columns ev^ day with a 
pin or screw, according to the result of the above ma- 
chine to which these columns belong. 

Fot3fllWy> 



Digitized by VjOOQIC 



TLJV.VoLJlVSuand Series, 




Digitized by VjOOQIC 



Digitized by VjOOQIC 



Foutthly. The third part of thu invention is the 
lelastic cable and remorator, Pig. 9> for istopping the 
^hip or boat in a cuireot at seis ipi order to eaktiate 
the aitecatioa that such cwrrent can occa^iOQ on the 
course of the. ship, as tbesm elaslic aabte% or tem^tiboit% 
can be i»ed ia a wfaU «4talei wi^a taoftt^ as weU m witib 
ithe shipw k is always easy t» know by thfM meaas 
what is tlie strei^;th and direetidq ^a cuneitfity V^ay^ 
and to calculate the course of thd ship ^nx^cordiogly. 

Fifthly. As it f^0Bk» to deduce' firom liie couiBe tt 
the ship aaother effect; cedled the tee^iray^ tifiis effisct 
iA accomited for in this iaveniion for the longitude by 
the lAeans of a little glass tubi» IFigl % ^uch '^ for 
abarom^er. ThisgWi^s'^tiibe is toed .across tjiq ship 
to a little tqieniag lor valve on tech fii^de teiy little under 
the bvel of 4be water : the centre of thsJt rises peqswfi^ 
dicnlarly along the firaake «f the hydroscope, where a 
45cale graduated expresses the degtee of the lee wtiiy of the 
ship by the water ti^it^ ia that perpendicular giass tube 
in the propomoa of that 'cflec^ caUed the l^^way^ then 
it is very easy to jeiii this account to the precedent. I« 
Sae,^as this conabined machine can be p^it in inotion by 
water^ as well as l^ sand or wht^eis, the saaie j«eaas I 
employ to measure the lee*way of ashipi^an ^eiTe to 
measure, her diz-ect velocity or course^, if a little trap or 
valve is adapted to the opening made on the »desof tb^ 
jship for the small tube of the lee^way. 

N. B» It is by the re-union of these means, en the 
same principles, and on the same plan (ivhidi is the ob- 
ject of dus patent}, how the longitudb and latitude of a 
ebip'can be found. -- 

In Witness whereof, &c. 
' ¥oL. XIV.— Second Swnss. N Qas£R- 
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^m PaUm fan a MacUnewkich witt shru) 

. OBSEEVAtiONs By tiji^i Patentee;, 

Havhlg ^erused^ in the LXIstNuiiiber oFthe Re|ieN 
itxntyi fof June 1807) a!i accotinl df^ a method of ascei^ 
tatnlng the fttte of the velocity of a ship under s^l; by 
Mr« Boswelli wMdh is nuchhte what I have described 
in one ^ort of thd specification t^ a pltent I have ob- 
tained^ Iwatr induced to express 'my astonishment at 
this extraordinary cmncid^ce in a note at the. end of 
the work, <* On the Means offiiiding the Longitude ai Sea;*' 
which I published in the- beginning of the present yieaf 
1808. As Mn Boswell has thought proper to notice^ in 
thfe LXXVIth Number of die Repertory, for September 
1808^ the observations I made in that note> I have to 
reqtiest, that the insertion of the Specification of my 
Patent. in the Repertory may be accompanied with the 
following narrative bf circumstances^ tending to shcvt 
my claim to* the invention long before the appearance 
of Mr, Bo^ell's account of it in the Repertoiy. 

After many yearij of study, researches, and extensive 
writing on these subjectlJ, I began l>y pubUshin^ part «if 
them, in the year 1801 and 180». This first publ^ation 
contiiinedmy new division of the World in Syo^ with 
fouf mdps ; the last page bring die prospectus? for pub- 
lishing by subscription, sin Enquiry into the History of 
Ntm'gdtiony from the earliest period, with different new 
machines of my invention, in order to facilitate to na-^ 
vigators the means oi finding the Longitude ttt eea^ for 
^ich I took a caveat. The principal MS. on thesd 
last subjects were deposited by me in the bands of 
Messrs. Cadell and Davies, in presence of l)r. G. for 
future publication ; but I took them again, in ordet to 
submit thbm to the Admiralty, to the Board of Longi^ 

' tide. 
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the laiitu4ennd l/>ngitwleMt Sftu \ H 

ta4e> ami' to the Ea^t faidia Com^tky^ ill tkt com^eiof^ 

tbey>6ai» 180S^ 1«04, ISQS, aad.iSOS.. 

. .The finest lanswer I -received/ firoa tlie liMid pi Uuwi 

gitttde V^fhf memns ^.f^ing (h€ JUmgiMe ^ iicriUn 

of sailing qfta sh^f^^ ifjasio^le^^ ^9m,Mf^ .i^ilpii^ Smdes 

|3.ry .o£ this. Bf)M» da^ Juoe 9, 189^.;!^: to^of of 

i^icl^^is at foUaws : - - j . 

. <^ Sir,. Your (iaperg^dreMC»dto^theiCoixuni0tioneni 

ofLongitude, pa a method .of a&Q0rtaimog tbi$ lateoi 

a ship at se% &c» were laid before thpCooMOW^ioiiers on 

Thursday last^ and are under ccm^iderstftipii. 

I am. Sir, jcc^ Gii^PiN^^ * 
. *N. Q« Thi^ letter, with the ccnrtificate of Dn Mackay 
on the same: subji^ct, were, both immediately printed, 
and .Qiade public as follpw^ : : 

., '< Having, perused an account of, im instrument in-* 
vented by General Grant,' Viscoujit de Vaux, called a 
new Hydrospope,. for .the purpose of ascertaining a ship's 
rate of ^ sj^iiiug- with more acciuiacy thah it is possible to 
be dpne by the common log^ and consequently to de^ 
termine the Latitude and LohgUude of the ships with 
much greater precision than has hitherto been done by 
dead reckoning ; I am of opinion the above-mentioned 
invention of the 'Yi^Ouitt de Vaux will, when put in 
practice, b^ found of great utility; in detenmnmg the 
Jme placet of. a sliifi. Its preference to the: log will be 
•byious to auy person in the least acquainted with'ma^ 
jritime affairs, . . • A. Mackay, 

Mathematical Examiner of Trinitjf^houscj if Chrisfs 
JlpspUaiyofthe East India Conipany^KcMaye, 1806.?* ' 

Bpt, not having. since received any satisfactory -an- 

.swer frpm- the Board of Longitude^ I was advised to 

take a patent, and to publish my work afterwards : in 

N 2 con-. 
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cioiiset{aeii6% I bid the ma<:hiaery eonstnicled in til^ 
preceding year% and my w«rk oh tiiat sufajeefprintetf,- 
ill ^ WgkMiiig <rf tile year 1S07 ; %tit I ptit eff the 
pyMMMiOB <3df isfcy until I had procured my patent, t waft 
dumAMre gretftly a«leiiished Wben I saw iii ^e Re^ 
jj^rtofy^filitne I §67^ appaipefitljr,\i 6hoft extract of the 
first chapter of my plan, which had been printed \if 
Mr. Skl»fy, of Betwitk Street, lof»g before liie appear- 
aace of that ptfp^r in the 'Repertory^ which resembled 
sMie part of my WentioR. 

In consequence, t printed at the end of my work the 
tbltowing note : 

^^ Nk the moment these sheets are abont to make 
their appeatanoe in public, a pamphlet has been- ptkl 
into my hand, in which I find an account of sotne K^ my 
ittstrumentS) given, almost verheAim^ by a writer in Uie 
Repertory of Arts as his own iiiirention, (see No. LXI ef 
that publication for June 1 807.) It is hardly pMsiUe for 
' a reviewer to give a more accurate sketch df m^ pkrt of 
my work thaif has been done in that paper, except die 
addition of a stick which this writer proposes to pass 
through the powers I place in the water — an addition 
which can be of no use. 

^^ To what resource he is indebted iw his Hscoverif 
the ptd>Iic may judge, by coinparing his aecount inth 
the description I have given in my work of. the instrn^* 
nent, fong since communicated to men of science, to 
some of the official boards, the result of thirty years 
of study, research, and experiment. This writer invites 
some unprejucUced commanders to attend to the method^ 
and to publish the result of their experiments. I had 
myself communicated this part of my plan to Lord MtH'^ 
to, a short time previous to his departure for ludia,. for 

th^ 
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die purpose of his trjring it on his passage. It it nour 
move than four years since I laid my plan on Longitude, 
kc with its progresiiTe improvements^ before the Ad« 
miralty, and it has Wtt meie than thiee yeaii befeM 
the East India Company^ the Board of Lbngitud^ tut* 
The India Company have appointed three r^ereek/Dr. 
Matkay, Capt Huddait, and ftfr. Gwyhen of'Christ^a 
Hoi9itaa> tojudge of it. 

^^ It is well khown that being so situated^ it Was not 
m my power to have itny work published, though it was 
printed.** * 

Mr. Boswell seeing this note, stated in the Eepertory^ 
No. LXXVI. for September/ the ' following assertioo 
concerning me . 

" / take this apportunth/ td heg^ Heave to notice a strange 
asserHm^ made in n tredtise on finding the t/mgitude, 
publt^d by a French €ount, tii Accuses me of borrowing 
ike plah fmym hitd^ through the jnedium of a certain noble 
Lordj or the Lords of the Adniirattt/j who, Be'says, *e- 
trayed his secret to mei^ 

On referring to my note, of which a copy is given 
above, it will be seen that Mr. Boswell is very incorrect 
in asserting that Lord Minto or the Lords of the A<imi-* 
ralty hid betrayed my secret to him. ' I certainly nei- 
tber meant nor said tiny such thing; my mention of 
Lord Minto and the Admiralty was merely to shew 
th^ respectability of my proof of the anteriority of my 
mvention; 
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Method adopted b^^^^mi^ ^0E9VCK,,^^gMrf<?, tp7Uflkf 
', Jcc-atMadtm. Gmmumcate^ pj/ a Corre^fo^enty .. 

•*•; 'I)i9&r^$kn'i!fitkeiy/ppaMUs. '■'■• 

lE has two tubs of a co^inio^ ^^^p^>. ^^f®. ^iairvet^Jr 

at the Surface 32 inches. ai?d 2.9 , inches at the bpttoa^ 

their depth is 25 inches ; and tw<^:i;^5§^|s of .tjii^ ^PP^ 

tinnjed^ ^hich ar<e, placed in, ^.^e t^i^hs^^.^thfti^ ^iamoters 

at tap a.re 25f .inqh^s, bottom 24 j tl^ir. depth, is,^?,| 

inches. ' He has also two vessels of the same substa^ce^ 

whiph he, places . ii^ these twoj .co^er-t|nne$jL i vi^sselsi 

having placed woql or.hair betwet|n.tbf} bottOfi|3 of ea^ 

as also on the sides^ to prevent as much jeis^.pp^siUe th^ 

comipunication of heat, frop^ the e^toroal vesig^U ^ their 

dimensions, are^. at top, !^3^ jnche^ ,9f .Iif^ttpm.Si^ £^n4 

'depth 22 inches. For ti>^ sake pf p,er$£(iQui(y. iu Jthj^ dcr 

,9cription, oiie wpoden tub i& panned ^ aij^d the other B \ 

OQe of the tinned vessels AQ and the oth^r tintiecl vessel 

BO. The vessels which are to contaifi tbe^mis^tute^ are 

in this description called tian^di v^s^qI. A aad t^n^ied 

vessel R \ ^ . '. . . • ; ,, . \ 

^ He Ijas a circulaf Grange wjiich is p^t Into, die; tinned 

yesseis A and B, and which has seven bpjes, ^o ,tliat ^ 

will contain seven tinned vessels, each of which will hold 

more tlian I6lb, of water; thei^ lengtl}..i!| ,22/irHJies, 

their diameter is 6 inches ; there is no occasion to Jxave 

the bottom frame on which they receive th^ cirfCulfp" 

motion perforated. He has also a tinned vessel C, 

whose dimensions are 15 inches diameter^ depth 'J3| 

inches, and a tinned vessel D, whose dimensions are at 

top, diameter 12 inched, bottom 10^ depth 20^ inches; 

and in ,this he has a frame of tin, so that he can give the 

tubes 



Digitized by VjOOQIC 



JBkthadtf Making Ice at Mtub^* ^ 

tubes he puts in h a circular motion; Acrdss thetiniiedt 
vessel Che has a: slight wooden fnmtj k& it 'is iiecesv 
sary, in the last operation bereid^ier described, to tie W 
down to the wooden mestel B/ Hairov \tfOdl inkpot at tlHsr 
bottom of C, to prevent its communicaliAg extemd heat:^ 
The tops of all ane covered with coantry oumblies, leight 
folds thick. The copper^tinned vessri AO is placed in Urn 
wooden tub^ which hats a hole in it to let out af screw tabe^ 
soldered 16 AO, -2 inches diamet^h : When this is put ih^'^ 
he oaulks/ sound the bxass tube to prevdnt leaka^. ttia 
tiuned vessei A has^.alsa a tube, which goes through. thw 
tube of AQ llintehdiauveter, on whith'be has a serew^ 
with a leather washer, to make it wat^- tight .Noae,of 
the .substances in one vessel Can. Aerefore communicate 
with the other; and the dnned Vessel lAQ is always kept 
dry on the insideV . , 

The tubes for fre$zieg.^he mixture are ut 19|- inchen* 
kng, 1| diameter ftt top, and 1 inch at bottom. i 1 

i Process. ' " ' • 

The materials U8<(d*^^ saltpetre and salammonlae^ 
the proportions ar^ eqiial quahtities of each, as asceft^ 
tained'by Mr. Walker^ and in the proportion of 5lb: of 
ea^h sabstan€*e to 1 6lb. of water. He ba^s taken Mr. Wal^* 
ker's proportions-for grantecl, as thfe best. In the hotted 
season of the year, when the thermometer at night i!^ 
90, and a laAd Wind blows, water whith )ias been ex«^ 
posed in tlie <:ommon earthen porous i>ots used at -Ma* 
dras and throughout the Carnatic, will be about 10 de-^ 
grees below the beat of the atmo^here, and be 8Q 
degrees^ ' By keeping the sal ammoniac pounded in metal- 
vessels, and in water contained in earthen poroiui vessels, 
these substances will be c6oled to the same degree. 
The vefscls B and vessels BO- and B are to fiaisb the 

process; 
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fraeMi; ko tim^fore wiabei^ lo bme tbea as cool as 
yoMiUein tbo fir^t, ioataoofe: mdlie puts water wluck is 
M degfeestf €«Uer than the Klmoqpbevo into tiie wooden 
iMsel B at die eomsMnceme^t ef tke openittan : die 
aame W7 alto be dene mdi the wooden Tessl A. 
. In the i^eiy hot weedier he ahreya pcefiers four ope- 
ntiotts, begiBBUig the fivst widi his evaporated^kibstances 
asfidlowsi put into dw tinned mssd A£veof die dn ves^ 
liids^ eaick containing 1 alb* of good water vpnt kita tiiine4 
tpessel B aev«a dn vettcSs each oontaining 16tt>« of good 
water, the pnrer and fireer from earth or salt the beit^ ; 
put into eaoh of these dnned Muels A and X!> 50lbw of 
old stuffy ^hat is, 4sal amomiisac and saUpcitre once 
nded and evif>oiated, and abeat 90 or Mlh. of witor, as 
mwk water aa will admit the circular modon to take 
place widiout any chance of injuring the purky of the 
water in the fhre tessels in A and the ^eVen vessels 
in B. In the flrstopentdon instead of dd stuff, hfi uses 
the same quand^ of ssdtfiet;^. In about two hours 
^ water in the* smdtt vessels and the cootinig mixture 
aie at an eqiiilibiium of he^^t He then ttdces out 
the wat^ &<w die wooden vessel B» and substitutes the 
€0<^iiWtW<ei'(4H(^ha$beeninthe He 

^es out. at flpeedily as possible the five vessels of water 
leom the dnned vessel A>;and puts th^minto the dnbed 
tess^ B» ^M to this SO pounda of wat^r he adds 25 
pounds pf pounded, sal aounomac, and ^5 pounds of 
pounded saMpetre. Ti^e change talses about five minutes, 
and this operation requires one hoiir >afid three quarters. 
When he has taken the water vessels out of the dnned 
vessel A» he^i^uts (be saltpetre and the sal anuuoniacf 
being I9lh. pf each, for the last operadon, into the 
Jtinned i^sol A to beii&ade cool ; and he also puts the 

sub- 
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substances he means to freeze into the same vessel for 
the same purpose. At the end of an hour and three quar- 
ters he draws off the water from the wooden vessel B, 
and replaces it by the salts and water in the tinned 
vessel B. He then takes five of the water vessels out 
of the tinned vessel B^ and pours the contents into the 
tinned vessel B. He also adds the same quantities of 
salt-petre and' sal ammoniac as before, being 25 lb. of 
csacb. He takes the two vessels containing lOlb. of salts 
from the tinned vessel A, and places them in th/t tinned 
vessel Bl He also takes out all the vessels containing the 
substances to be frozen, and places them in the tinned 
vessel B. The tinned vessel B then contains two vessels 
of water, two of salts, and all the intended lees. — ^\^ 
operation takes also one hour and three quarters, and at 
the end of that time there are large quantities of .ice 
above half an inch thick in the two. water vessels, and he 
believes the ices are nearly frozen. At this period he 
tdtes ouTth^ apparatus which gives the circular motion, 
and places the vessel and D in the ve^el B. He alvs^ayV 
^t» the vei(«el S into the last mixture in B, to make it 
as cool as ice before he puts the last mixture in it. fee 
then puts into d^a f^$del Vl sjl his vesads containing ices, 
and puts among them^lQ lb. of saltpetre and. 10 lb, of 
sal Ammoniac, and pours out the water from t)ie two ves- 
sels and the ice which' they contain into D : D theu 
contains ^2 lb, of watejr and i<;9> and 20. lb, of- sritpetra. 
^d sal ammoniacsi iia.4^qi|al qiiiaotities^ and all the tinw 
tubes, Mr. R. th^a turns tl^em gently roilnd. Tkb ope*^' 
ration will be completed in one hour and three quarters,: 
aiid the ice ready fo? use; None of th^ changes^ if ptt)- 
jgerly done^ take more th^u &vf ndnutes* ^ i 
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Remarks, 

It is to be observed, that the salts once used may b^ 
evaporated to dryness, but they no longer possess the 
same power of producing cold, as they lose one fourth 
of their effect. Sixteen parts of water by weight, and 
five of sal ammoniac and five of saltpetre, will reduce 
the temperature forty degrees; but, when these sub- 
stances are re-produced In a joint body after solution, 
they only fedilce the temperature thirty degrees. In the 
course of the evaporation and exsiccation there are some 
very curious phaenomena, which will not escape the at«» 
tentive chemist, and which he will find it very difficult 
td account for : the subject is worthy of, and requires 
much investigation. He will also perceive a very consi- 
derable diminution in the quantities of the sstlts which 
he has reproduced by evaporation, which . he wiU very 
easily account for. ^ 

A Treatise on the Disiecises^ of Sheep; drawn yp fr<m 
original Cofnmunicatiozis presented to the Highland 
Society of Scotland, 

By Andrew Duncan, Jm. M\t). F.KS.E. arid AX^S.L* 

Froin the Prize Essays and Transactions of th€ 
Highland Society of Scotland^ 

Xn the year 1803, the Highland Society of S<*otland, 
with the view of collecting information relative to % 
most important* national object, published the following^ 
notice: 

.** A gold medal oJr piece df plate of- forty guineas vsu* 

lue, will be given to the person who shall, on or before 

" (he 20th of November 1804^ lodge with the depute 

§^cr^ 
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lecretary of this Society the bedt and approved essay or 
comzounication, 

*^ On the accidents and disorders tp which sheep are 
liable, and particularly on those destructive diseases to 
which, in many situations and seasons, they are incident^ 
galled ill different parts of Scotland, the one by the 
same of braxy^ or braxit^ or the stckriess ; and the other 
by that o(roty or the poke, &c. On the varieties or dif- 
ferent kinds of these disorders, the causes inducing them, 
and the means, of preventing, or removing them, in dif<r* 
ferent cases.'* 

To which they subjoined the following judicious' 
note : 

** As there is reason to apprehend, that disorders of 
different sorts are included under each of these two ge- 
neral names, the Society Wish that, so far as may bd^ use- 
ful, a description shall be given of the appearances which 
occur on opening the body of animals afBicted with* 
any of these distempers." ' 

The laudable object of the Society in promulgating 
this question, was attained in as great a degree as could 
have been expected. Besides several shortei^ oommu-* 
nieations, no less than ten essays of -considerable length' 
wera transmitted to tfaam, each of which received some 
mark of the appr);^tian of &e Society, akhough no one 
of them was so complete in itself, or so superior to the* 
others, as to be deemed wofthy of the whole pri:?e- For: 
. the same reasons, they resolved not to print one or more 
of these essays intire iq tfa^ir. Transactions; but to put 
the whole into the hands of some professional gentleman^ 
who, by collating them carefully, might arrange the» 
original and Valuable information thus coUpcteid into one 
gen<^fal treatise.. With this view, thirteen essays on 

Q2 th^ 
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diseases of sheep were put iiito my han4s/ wUck ^dm 
Society had received from the following gentkmeo c 

1 . By Mr. William Hog, of M^isioh. 2. By the Rfev. 
Mr. Singers, at Kirkpatrick^ 3. By Mr. Robert Steven-^ 
son, Surgepn, at Gilmerton» 4. By Mr. Alexan'der 
Welshi Easter Harestftin. 5. By Mr. Thomas Beattie, 
Muckledale* 5. By Mr^ Walter Scott^ Etterick Honse, 
Selkirkshire. 7. By Mr. James Hog, Mitcfael Slacks, 
8. By Mr. William Hog, at Mension. 9. ByMnWal^ 
ter Scotty Etterick House, SeUurksl^ire. IQ. ByMr*. 
Alexander Laidlaw, Bourhope. 11. Two i^hort comimi'* 
QicatidnS) from Mr, Cumpbell^ of Ormadale. 12, By 
Mr. James Anderson, of Airsdale. 13. From a gentle- 
i^an id Northijiflpfberlandi, ' 

Of these materials is the treatise which I now have 
the honour of presenting to the Society enturely com-* 
. po£i^d- I neither thought it proper, nor did I find it ne- 
c^ssai^y, to constili any other.source of infiMrmation. It 
therefore does not contain a single &ct or criMervatioi^ 
which is not insi^rted on the authority of one or taibfe of 
tJiese essays. In componng it I hate preferred th^t ar-^ 
rangement which appeared to me most natni^l^ not thiit 
which wa^ most scientific ; and I hate endeavoiired to 
rendei^ the style popular and perspitn^ns. -B^t urt^la I 
have omitted no factor obsermtioii connected with' the 
subject of this tiseatise, I have rejected from it ^ery 
speculation, however mgenious^ ^i th^' Would only 
lessen its value, in pi^portioDt aiS they increkiM its 
length. In an appendix, bdweve^i^, I have inserted seve- 
xal importalii digressions, tod variotrs isdeiltifit clai^sifi- 
^tibn% tha% nothing might be ahc^gether on^itt^d; by 
which our knowledge of the diseases to which ishe^p are 

• ^- liable 
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Kftble in this cottntry might be incif^asedy and tj^ meonB' 
6f prevendng them rendered move perfect. 
. iMfnlnMg.^'-r'The lamb when newly dropt is feeble and 
defenceless, and in its do^i^sticftted ^ate vrould often' 
perishi but for the fostering care and providekit attention 
of man. Its size, as weU as the frequency of twills,/ is 
isAiienced both by the condition of the iew«e, ehd vigour 
of the ram^ A flock which is fed well at rutting tim^, 
and which pastures easily, produces a much larger pro*' 
j^rition of twian, than one whose walk is bigheir and 
cold^9v and which £eeds mori^ upon h^th. Twins ate' 
also mxMSt frequent in the pomniencem^nt of iAne lambing 
season ; the produce of the ram before his vigour is ^^\ 
paired* Hence the propriety of keeping the ewes^ in 
good condition) and of not giving a larger Huinber ^ th^ 
iBflfi than he is able property to iserve, ^ 

. To prevent irregular kmbing^ the raibi must be kept 
in a strong indoistti^, ttntii about the twenty ^secbnd of 
NdvemJMT, when they may be admitledto the old ewes/ 
9tni some tittve dEkerwa^ds, to the gimmers or yomtg 
ewet; so that the period of gestaition bdng twenty-one 
weeks,' the iasnbing setiao^ti may commence about the 
middle of April. If postponed longer the ewes will tixft 
have time toxecruitb/efote the approach of winter, and 
the lambs would not be soon enough ready for the mair«'* 
}»t ; wihUe^ on the other hand, if admitted sooner, the 
loss weWld be very greats bot^ from the severity of tiie 
feather, a^d the want of proper pastui>e. 
J When the lambing season iippr<laches, the ihe^herd 
must be attentive Ik^ beep his flock at home, and pre-« 
vent others from encroiaGihivg on their pasture. If the 
ground be rough, he must see that none perish in hole» 
l|f o^r dangerous places. Immediately before they begin 

tQ 
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to drop their lambs^ Mr. Laidlaw is of opinion tfaat they^ 
should be carefully folded, and a small quantity of wooi 
pulled from their udders, to give the lamb more easy - 
a<>cess to the teats ; but others condemn this practice ofc 
-odder-locking, as unnecessary and dangerous. Mr. Jameg- 
Hog mentions an instance, where, in his opinion, it oc-^ 
casioned the death of one twentieth of the ewes, while 
many of the survivors, lambed dead lambs, at the danger 
of their own lives, *♦ Nature," he adds, " has left a 
sufficient space bare to enitble the young lamb to find* 
tho dug, and the uncovering of more serves only to starve 
them in the most tender parts ; for, though I have been 
engaged amongst sheep all my liife, I never saw one? 
lamb die for lack of its dam being udder-locked; nay,, 
Jet hrer be as young or as rough as she will : nor did X,* 
ever meet with the man who could aver that he had seen 
^XiY* Whether the Cheviot lanibs are easier killed tHis 
way, or if owing to the shape of their dams, they are 
more exposed, J cannot tell, biit f^r le^ hurt wirll make."^ 
that breed laxpb dead . lamhs^ than the forest breed.'* 
When the Iambs begin to drop, the greatest attention* 
is absolutely necessary, The ewe being greatly debUi*' 
tated by the severity of winter, and the p.ai^is incident to' 
parturition,* will be very apt to go wron^ and die, if 
neglected. In certain circumstances, she will even be' 
TLuable to lamb without assistance. When any ewe is 
observed to rise with difi^culty, especially if she be dirty 
about the tail, she must be attended to ^ and, if neces-; 
sary^i the lamb taken from her with as much skill and 
tenderness as possible. ^ It is also advisable, to ^lace her 
i|x a welUsheltered sit^ation^ till her recovery be r& 
\pnger doubtful. :* 
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\i Itoibs be healthy, and the weather good, in the 
course of five, or even two, minutes, they begin diii-^ ^ 
gently to search for snck ; and after getting it, they sel- 
dom perish from cold» But the inclemency of the wea- 
ther not unfrequently "kills them befbre they reach the 
ground. It as, however, less fiital to the latnbs of the 
short black*faced sheep, which have a fleece to cover 
them, than to others, which are generally naked wheit 
dropt ; and the loss, from this cause, is in a great mea* 
sure owing to the want of proper shelter, which should 
be. supplied by planting trees, or at least by building 
walls in proper situations, to which the shepherd should 
drive or cany such lambs and ewes as are in danger. He 
should also carefully observe the point from which the 
i^nd is likely, to blow, when the storm commences, and 
conduct his flock to the least exposed situation. 
. One man is sufficient to attend four hundred ewes^ 
when the season is moderate^ and other circumstances 
are fevourable^ 

For the first fourteefi days, lambs depend entirely oii 
milk for their sustenance, although they may be seen 
nipping the «grass, after ten or twelve days. During 
this period, they make the most rapid advances towards 
bulk and strength. They are wanton and playful, and 
fond of coursing in detached parties round some mound 
Qx hillock. But even in this state there are some diseases 
peculiar to th^m, of which the tnost frequent, if disease 
it can be called, is hunger. 

Hunger.-^A lamb perishing from hunger is easily 
known* * It appears very hollow at the flanks, has a weak 
and mournful cry, is very apt to follow any sheep that 
eomes nearest to it, and is either unattended by its mo-- 
tber^ or if it attempt to suck her, she springs forward; 

and 
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zni will not suffet it to touch her- In all these citciim- 
$tances, the lamb, and its mother, which, if not^with it^ 
maybe easily discovered among the neighbouring siheep, 
by being thin about the flank, dirty aboat the tail, and 
feeble in its walk and bleat, shonld be immediately pot 
into an inclosuie, where her behaviom- and disposition 
towards her lamb wiU be more directly und^r inspection* 
pn examination, it w^\ be found that the tips of h^r 
nipples are sore, or that she has no milk. In the former 
case, some mild and emollient oinlm«it, such as simple 
cerate, may be applied to them ; and in the latter, the 
ewe must be supplied with plenty of green pasture, 
when, in general, she will doon baye abundance of inillt> 
3nd nurse her lamb kindly. During this time the lamh 
inust be frequently fed with ewes milk, but after it has 
been permitted ta suck, both ewe and lamb- should iitt^ 
mediately be hberat^d.- On a sheep-farm of consider^ 
^ble extent, it is an inc^ci^lable adrantagey especiidly 
during the lambing season, to possess an inclosure of 
an acre or two of sound and early pasture^ with the f6lds 
and sp^aring-housf in some comer of it In a bad sea* 
sou it will repay half the expense of inclosing. 
.' The carcase of a lamb whic^ dies of hunger is en«» 
' tirely wasted ; instead of fat it has, a tottghish white aob'r 
stance, of a totally different nature, and instead: of the 
curdled milk which is always found ia the atonkach of a 
healthy sucking lamb, - there is only a litde watery 
phlegm with .some air. .... 

Ewes which lose their lambs may be tdvantagedusly 
employed to divide the fatigiie of nursing with those 
which have twins, and tp rear the lambs of hogs, small 
gimmers, or very lean sheep which haveinot a sufficient 
supply of milk. 3y c<^yeniig the lamb to be adojrted 

with 
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wli}i tiie skin of the dead lamb, and confining it with 
ttie t^e^ as directed in the case of deserted lambs, it 
will be at kst permitted to suck, after which it runs no 
hazard of being repulsed or deserted. 

Milk.-^k lamb is. said to be sick of the mUk when it 
Appears quite spiritless and dull, with its ears, instead of 
jbeing upright, lying asunder on its head, is very lank 
in the sides and belly, and its breathing is short and un- 
equal. These' sjrmptoms are succeeded by a purging of 
a yellowish milky coloured matter, which has sometimes 
come on before the disease be observed. At other timei^ . 
Ih^y die without having had any, or only a little dis* 
chai^ of excrement The carcase appears well fed ; 
the excrement in the intestines, which are somewhat 
swelled, resembles in colour that passed at the anus', 
while the stomach is particularly full of coagulated milk. 

This disease never appears in'a hard season, but only 
when the weather is warm, genial, and growing, and 
there is £preat plenty of new grass. It does not aflPect 
thent after they are three weeks old, and is ascribed to 
their sucking more milk than tfaey can digest ; nay, it is 
ev^n said, that they not unfrequently suck until their 
stoniach burst As they are yoxing, and consequently 
of little value, no remedies or preventives are ever 
tried. 

Finding is atiothe^ disease exclusively confined to 
sucking lambs. Before they begin to eat grass, the ex* 
crement is of a tough adhesive nature, part of which 
sticks to tb^ tall and buttocks, and when hardened by 
the sun, sometimes glues them together so closely, that 
ibere is no p6ss!bhit^ 6f any evacuation, and the intes- 
tines soon tfiortlfy afid burst The disease is easily dis- 
covered, by the lamb appearing swelled and sick, widi 
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the uppe^ and middle part of its tail closely glued doiyii, 
^nd is as easily cured, by sieparating the t^il frofx^ the 
buttocks, when the retained . excrement is discharged 
with an offensive smell. Its immediate recurjrence i^ 
prevented by rubbing the parts over with friable clay or 
mud ; but they should be looked after for eight or ten 
days, until they begin to eat grass, when all danger 
from this obstruction i^ over. It is most dangerous 
when the ewes are in high condition^ and the seasoH 
dry and backward ; and seldom or never appears when 
the mpthers are lean and the weather wet 

Ivfiammaiion of the gladder. — Duidng thp .first tep 
days of their life, a few of the males will also dieof in-^ 
flammatioq of the bladder. But this only happens in 
cold and barren weather, when thpy lie too lopg in one 
place. To this, therefore, the shepherd must also be 
attentive ; and by proper attention to the weak and ex- 
hausted Iambs they will frequently recover, especially if 
they fall a trembUng. 

Grass ill. — When about thrpe week? old, and b^^gin- 
ping to m^e grass a part of their food, especially if it 
be coming in grej^t j^lenty, a. straggling lamb or twp wiU 
sonietimes di^ of what is called ihe grass ill, which, both 
from its symptoms^ its speedy termination in de.ath, and 
^he appearances on dissection, seems to be a species qf 
the sickness to be described hereafter, to which the af- 
fection last noticed also belongs. 

Stiff Joints, — During the month of June, a few lambs 
in a flock will sometimes be seized with stiffhjess in the 
joints, occasioned by the low state of the danj. At that 
^time they are disposed to grow very fast, but for wai\t of 
proper nourishment they become stunte^d^ and thejr 
Joints swell, but they generally recoyer. 
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£i>UpiHg ill. — nniere is sometimes a considerable loss 
of lambs, by what • is called the louping ill, which is au 
affection of a paralytic nature, sometimes lingei^ing; 
sometimes so speedy, that they are often dead before 
the disease is suspected. Washing in cold water has 
been used with considerable success. ' 

Castration. — ^When they are about eight weeks old, 
the tup lambs are castiTated, which is a painfal, and fre>» 
qaently a fatal operation. If possible, it should never 
be done when there is electricity in the atmosphere, 
when tire nights are frosty, or when it rains heavily ; 
but in clear mild weather, or during mild thaw. New 
built folds, with those resorted to by weasels," are dan- 
gerous ; and the folds, with the adjacent ground, should 
be free from mudj mire, dust, nettles, nightshade, and 
not too heathy. There sh(xild always be a laVge fold, 
or round, close beside that in which the sheep are to be 
sorted, into which the ewes and lambs, after being 
slowly gathered, should be put with as little fatigue as 
possible ; and skilfcil and experienced persons should be 
appointed to catch the males and mark them on the ear, 
or sdme other conspicuous part, with tar^ and all con- 
fusion and'hurty avoided; for, as Mh- Laidkw justly 
remarks, ** in many instances improper management oc- 
casions more loss than the whole circle of disease*." — 
When the lambs are taken up to be Out, they should 
never l>e catched by the back or flanks, or any other^ 
part except the horns or neck' : and if a lamb escapes,' 
and bas to. be caught by dogs, it should be put into 
another fold, that it may cool leisurely before it be cut. 

The operator should by all means abstain from spi- 
rituous liquors, and:.the operation itself ought to be per* 
formed as gently as possible, by slitting up the scrotum 

' P 2 with 
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witb a sharp smootb-edged knife^ and starting tbe ie^-* 
cles, by pressing botb bands against die belly of tbe 
lamb. Ill removing tbem^ the cbords should be taken 
between the fingers while the backs of the bands are 
kept steady agai^^t the belly of the lamb, and the stones 
drawn somewhat up^ards^ till they separate. Its hind 
legs are to be directly unloosed, and its tail two or three 
timeshastify pulled, to replace the chord and vessels 
which have been drawn out. The top of the scrotum 
should never be c^t away, nor top firm a hold taken of 
the testicles. In performing this operation, the rim of 
^e belly (peritoneum) sometimes gives way, and the 
omentum or intestines follow; th^ latter should be im- 
mediately gently replaced ; but the omentum^ if it hang 
far down, may be cut away, and the wound is to be 
sewed up. After the operation, as much care as possi- 
ble sfhould be taken that die lambs do not get sand or 
dirt into the wound, or irritate it in any way. The fatter 
and stronger the lambs are when cut, the greater is the 
danger of loss from inflammation and mortification. 
When this is apprehended, some farmers anoint the 
cavity of the scrotum with a feather dipt in turpentine, 
which is a certain preventive of these effects, but it as 
certainly checks the growth of the lamb for eight or ten 
days, and when the folds are <;lean» the weather good, 
^d the lambs gently used, it is better omitted. If there 
is to be great loss from the q>eral:ioQ, it will be evident 
the second day. 3ome will even die the very day of the 
operation ; but the greatest mprtality is on the thiis^ axid 
fourth, and if the deaths are 'very nuuierpus they will 
continue to occur for si;j^ or sdyen days. The carcases 
of lambs which die in cpn^quence of being cut are 
generally much spoiled^ Tfee belly, flanks, and inside 
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of the .thighs »re ahsoluitely putrid.. After mortification 
begins nothing will theck ks progrost. 

Thcf Rev. Mr< Singers nientions a curious fiuct^ which - 
deserves to be recorded. ** Mti W< Gibson, on his £uine- - 
iu Crawfbrdmuir, in Lanarkshire, sustained great loss: 
one season in his wedder lambs, after being cut. To 
his astonishment, some of the ewe kmbs sickened and 
difd,.with highly .putrid symptoms. The disorder had^ 
risen into, the forin of a putrid fever, which became at 
hst infectious.'* 

. But there are also various accidents to which lambs 
are exposed, such as drowning, falling into pits, and' 
being destroyed by beasts and birds of prey. An ex- 
p^enced shepherd can easily determine if a lamb be 
lost ixk any of these ways. If it has foUen into a pit, the 
dam runs away in a frantic disordered state, utters a 
wild sort of cry, comes hastily back, and if she be al- 
lowed, will look into the hole or . pit where it is : when 
destroyed by any beast or bird of prey, her behaviour 
13 still more disordered, she runs about from one of her 
net^bours lambs to another's, and the tremor of her 
ifoice indicates the perturbation of her mind ; some^ 
it^es she utters her woes in a long mtdancholy tone, at 
oth^r tiiMs her bleat has a wild and inarticulate scream^ 
expressive of h^r anguish* It requires the most skilfut 
mant^ement to get a ewe, which has lost its lamb in 
this wigr, to ad<^pt another, probably from having suf^ 
l^ed in her attempts to defend it, which, notwidN 
Standing the mac^tae^s of her spirit at other times, she 
does as long aa die is able, especially when her lamb is 
young. . * 

ITeastn^.-^ About the middle, or, if the pipeeediuf 
winter shaft^ hav« been lewr^ about the end of Ju^ 

the^ 
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the lambs must be weaned; for any little advaittagi^ 
which may be supposed to accrue to them from allowing 
them to suck their mothers longer, is much more than 
wunterbalancied by the injury done- to the ewes, a$~ it 
renders them lean, subject to rot the following spring, 
and barren pext season. 

Weaning them is a matter of great difficulty and con- 
siderable delicacy, especially if their number be large 
and their pasture ioconyenient, and requires all the. skill 
and ingenuity of the most experienced shepherd.. Every, 
necessary precaution should be observed to present 
them from wasting tfaeniselves. with .running. In- the 
business of folding, care. must be taken that no oiaterial 
situation be intrusted to an unskilful person. After the 
Iambs are lifted from their mothers, they should be al- 
lowed to pass that night in the. neighbourhood of the 
fold. Most x)f this time is employed in gathering round, 
and Iqokijig into the fold, bleating, incessantljr. Next 
morning ^ome of them begin, to eat, others more impa* 
tient gather into crowds, arrange themselves for running, 
and try. to escape away, to that ground oa which they 
had pas^turediwith their mothers. They should now be 
removed to some ea^y, soft, grassy pasture ; and in re- 
moving them by aU means^ refrain from dogging. them, 
^hich is sure of scattering and heating th^m ; neither 
stop the point pf. the wedge into which they have ar- 
ranged th^mselyes, but if the situation ofitbe ground 
piermit, let chem go in an uphill direction ; and if they 
g.et time, apd dog^.aud unskilful :pee|>le are kept back, 
thejfe is npt much danger. There '\%. however, some 
hazard that they will not rest quietly the first night after 
ti>($y are re/npved from /the fold. This, however, may 
be ,l|ffectiially prevented by pasturing them with their 

mothers, 
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mother^, th/e night immediately preceding their wean* 
iqgy QH their future pasture, and driving them to the^ 
fold directly in jthat rpad by which the lambs are to be 
reiixoved from it. • ' 

The ewjes if they are npt drawn will in ten or twelve* 
d^ys cease to have any milk ; and if the lambs are npw 
left ^t liberty, they will return to their former pasture, 
^d associate ever afterwards with their mother. 

To make it more plain, Mr. J. Hog desires the farmeiK 
p take the ewes of each di9tinct hill or ridge, and about 
the middle of July select from each of these a sufficient 
number of the best lambs to replac<e the aged, infirm, 
^nd barri^n q£ (bat certain departnsent Let him put a 
generj^l mark on the mothers, to know them from his 
other ewes* Let him keep the lambs by themselves, or 
with the barren sheep, until the milk is gone from the 
mothers, thjen turn them at large ; when each ewe will 
know her own lamb. Though gefierally dispersed among 
the other sheep, the mothers who should have their 
l^mbs again tQ foUovy them will be easily known, and 
the farmer should not fail to renew their acq^aintancCf 
Of the incalculable advantages resulting from this me* 
0iod of rearing lambs the country is indebted to Mr> 
William Bryden, senior, of Riskenhope, many years 
tenant of his grap^ the Duke of Buccleugh. It bot^ 
keeps the hogs at .home, and ipake^ them acquainted 
^th their .own pftsture, without hurting the mother by 
sucking her, and in a few years every little departmei^t 
pf the farm l^ecomes stQ9ked with 9, distinct class of 
friends, who will never separate ; for however thoroughly 
they may intermix with other sheep during the day, in 
the evening they separate voluntarily, and draw to their 
fespectiv^ restine-places. It may not be improper |^er^, 

as 
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aft it affords a strong argument in favour of this system/ 
to mention; that no animal is more attached to that spot 
of earth on which it ^ent the days of its youth than the 
)iheep. " It is this principle,'* says Mr. W. Hog, 
<^ which actuates our draught ewes^ in the very centre 
of England) and upon the richest pasture. One ewe 
made her escape ftotik Yorkshire, and after coming 
through towns, crossing rivers, &c. at last revimted her 
native clime in the bills of Annandidl^.' Atiothet from 
Perthshire came back to Hundleshope, a stor^ farm 
about twenty-three miles south of Edinburgh, When 
«)ie came to Stirling it was fair-day^ she durst not ven-* 
tore through the town among the populace, but rested 
herself at its north side, till the fair dispersed, and came 
through late in the evening. ^There is scarcely a season 
but parties or individuals are seen passing through our 
boundaries that we know not whence they come, nor 
whither they are going; and sometimes we recognise 
Highland ewes that have made their escape from Eng- 
lish pastures, and are making the best of their way to 
the north.'* 

' " But the above method mjiy not always be found to 
be convenient. Upon certain farms a great number of 
hogs are kept in proportion to the old sheep. ' Certain 
jmrts of the$e farms may be high, ps is of^^n the case, 
to which sheep csn hare no access for a great part of 
the year. Upon such high parts it is ii^essary to sum- 
mor-grass the ewes. And that every possible benefit and 
advantage may be derived from such high. places, i^ 
may be found necessary to stock them sufficiently with 
^he old ewes ; so that, if in such situations the Iambs 
^eue CQftfin^d with tkeij mothers, hoth might be equally 
hurt, 

<Un 
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^^ In ittch a caae, the tiMHttnt. of tlieiaiiib» intended 
for hogs should be m foUowst After weaning the laml^ 
I would recommend putting them for two weekg ^ipw 
dean low land» and* thereafter 9eiMiing them out tp ^ 
summer^hill by tbemsehes: And in. jmcti^^n^ thiji mod(9» 
if the summer^hill is covered with much of wl|^t ^ 
called berU grass^ the lambs should be sent out tQ it; im- 
aiiediately on being weaned, ov w soon a^ they wi^ 
drira. The reason ii» lihat Uiia kind of grass i^ 0f very 
little use for paaltre after the fniddle of August 9ut if 
the part of the fann intended for the lambs after being 
weaned is cbtfaed witih a mhjiclhtre'of heath and grass^ or 
wholly either, there taeed not be so mi^cfa diq^atobMi 
sending them to it/* 

^< I am ^uite of a different q>inion ftom many as to 
the mode of summing lamb$. K« as circumstance^ 
permit, either of the above methods be observed i^ a 
proper and judicious way, instead of liQ^ing the bogi^ 
I think Ihey may be bettered in many rejects. For iur 
stance, if a farm is so situated that sheep caijoot pastujre 
upon two^thirds of it, perhaps from Martinm^ tUX neaf 
the first of May, what is to be done for winter food ? 
The generality of low eou^try pe^pli^ have scar^ly any 
idea of such ar situation. The example of the bee must; 
Jhere he snrclly jfoUowed, laying up something iu swxu 
mar ibr winter store. By driving the old ewes to tbf 
hig^ extremities of the hfm, aaokd sumfi^^ing ^e JUmbf 
upon good healthy pasture nearer home, the Ipwer l^dl 
are Ireaerved for winter foodf The lambs in this pwiner 
karn the different marches ; and they <^ten eai np 8eye# 
ral plots of ground, wh^e, from their local skuation^ 
the old sheep might xiot alwjays be ri^ easily po«£ined# 
^y sumimezdng lamlts m ibis mspaer* ) ^do jn^t ^ att 
« Vol. XI V.^SfiCO^n Series. Q mean 



Digitized by VjQOQIC 



114 On the jyiseases^ofikeep: 

mean pinebing them. I wimld haA^etfaem always k^pt 
in athfiTingstale; which may be easily done^ however 
high 6r coarse the land is, by giving them plenty of 
t^pace t6 range npoh^ and by not keeping them too long 
iipon one spot^ bnt frequently shifting them firom i^ce 
to plkce.''' 

Besides^ by being firm accustomed to such coane 
-food in summer, they Hte 4»etter on it in winter, if it 
Should prove ^vere, and they have nothing else, to de* 
pend upon. They also acquire a greater hardiness of 
IPOnstituti'on than lambs that pasture in August and Sep* 
tember on soft grassy l^nds, and they are said to be les9 
liable to sickness. It certainly makes them eat their 
winter pasture more equally, which is generally ^Uowed 
to be a preventive of sickness. They should thetefore 
by no means be suffered to feed the whole day on those 
parts where the finest grass abounds, but should be kept 
from four to five in the evening tiU seven or eight next 
morning, on the-high partof their ground^ where there 
is plenty of coarse meat. From the end of September, 
or beginning of October, when the ground is completely 
drenched with rain, tb^y may be allowed greater liberty. 
. By this method of treatment they are said to rise su* 
perior in wool, bone^ and condition, to other Iambs, 
and to acquire that imiforixuty in shape^ si^e, and go«^ 
lour, which' i§ necessary for the English market . It, 
however, subjects them to severe Joss from sickness, 
which is almost entirely avoided, by allowing them to 
follow their mothen» ; and^hereiM> more Iambs are kept^ 
than* what are necessary to replace deficiencies in the 
atock^ -this method should be always adopted. By asso- 
eiating with the old isheep, instead of lying all nig^t 
fnthout riling, and indulging next morning^ in rich food 



Digitized by VjOOQIC 



On ike Diseases'^ Skeep^ 1 1 S 

\4 -exce^' tbey benefit by Ae experience of tb6ir mo-, 
theia^ by. which meknsi they oQinnionly leaver ^eif resting 
pl9ces about eteven at nighty- ahd- feed till one o^two in 
the morniQg. - By not undergoing tfaie &tigue 49$^ajria(' 
ble from Herding the^ are aW more actt¥|$,Aiife better^' 
enabled to support the sevgrities.of the wimer^ a^^eitif 
b^er conditiQii next spring, jtnd in every reipf^t thrive 
better the ensuing season. . .« 

• Sickness*. — ^This is the most : qui^Uy fat^l c^C all the 
diseases to which sheep are HMe, for not Mnfr^qu^atly^ 
out of a flodc t>f 300 hogs, all of f^Mch the nigh(.{>f^^ 
seemed in perfect health, six, se^'egii^ or more tm lQun4 
dead ; some of them witli diebr f^et under t^ni as they^ 
had lain dcwtn to rest Whseii. its progress can be ob* 
served, th^ ahimal sel^ms to become uneasy, oeases ^tx^ 
feed, but, wbeAit hbs an opportunity^ drinks frequently^ 
When narrio^y inspected^ its '0yes are foMA to be hal( 
closed, dtill> inflamed, andwater^; th&ftt0Ktb,tonguei 
and ski% dry and -.parched ;< the. p«lse string an^ ^e^ 
quent, and th^ bre^dnng quick :and diftcult. It grinds 
its teeth, \lie^ down and- ris;^ .^p repeat^diylf o|: standi 
n^otionles^) wkh its head hanging d9wn, ^imd its bapk. 
erect, or coei^ps a^ayfi^mits^i^mrades, wilha^ow and 
stijiF motiony W.the edge 0f [some pvfici^e, or over*^ 
hanging ioek> b&hn* or otii$r »4^tired -^ot, ^wbile.it lies^ 
bleating, otiMber scteamiitg^ from agony,: its wooldap/} 
10 i|^ bo^y, wiiich swells ^steilstihies to si^ch « d^ree^ 
that the pferitoneuim or xitoi^ftth^ bH^Uy,^ as it is. palled 
by the shepherds, gives way, and strong convulsions are 

* ♦ Sickness, Mr. Stcvensoti, Mr. W. HoJ, Mr. Baltic, Mr. taidlswt 
Sickntss or Brasp^. 'ReT.'Mr. Siii|^er^ Mr. J. Mdgtt Mr. Soot%i 
Urof^ MnW€bb,Mrv(hM|»li«i- .';.*. 

; . Q 8 . «icceede4 
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9tt<^ei»dtd hy dratih ift a fcntf kauri ftoii die fint attack 
Some of them will Inre aevwki days, but ieUom a week^ 
anleia they reooTcrr, wUck it a rare ocanvence. During 
tttft tiine thcM it tridamatiy passage dirougli the 
Hdwek, the tiriHa it toanty and high coloiiied, :«iid the 
Moed is absolutely Uaok^ and ao thick, that when a 
tein is epMed, seareely a drop or too >eaaes^fttmi tbe 
ctrifice, 

jippeaf^ncis en Dihseeiim. -^ On e:ic$^nmg the bedy 

after deatii) iteost e^i^ part df it exhibits appearancea 

idot^ w less sttfongly marked af iaHammatioti aad m<Mr«< 

. MoaliM) or a'teadeoey la pati>eftu^n« When the 

storiiaoh, faitestimSy ardbef abdominal viscem are most 

adected) it h s«id to be in the read or bowels, and when 

^ mnseaktf parts, to be in the flesh or bloods Again, 

when itt the first of these speoiesi the#e is a ireanarkable 

itiflPesion ef bloody serum into the cavity oiP the belly, it 

kaa been eaHed die «Mir(^<*«riit«f5« Ft«m the disaectiotiA 

which have been asade,tiiere appear to be e^^n mere 

kinds of siokftiefiiS than those Juamed $ and although the 

IMraetotai uifli^ ^ koell 4istinetiem in a disease so 

apeeditf faisi^ 4aay not be^ kmnediaialy i^sparent, it is 

Meessary to enumerate ^Mm, thai at last, by observing 

partkuhbrly the oHier ^lorbld ehanges wMi which thc^ 

are sometiDncS <Mr 'idwayt ^aoeon^anted, the symptoms 

whiish nffeded the animid wkm aHtpe, 4M the ciroam- 

iltances wUeh preceded liw attaek, we may ebtain a 

perfect Ustary «f aU the ioims af tUt 4c&tnictwe 

disease. 

. .A. VarietUs ff BawetSkimss. -r-Sp. h Moipt cobh 
immly-AB atemach is ita ^ef acat, constitutiag what 
noi^lo^^ta tenp gastritis* In this tariety the belfy ia 

* • prodigiously 
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proditgioiisly swelled, the carcase k niuch difie(dottfec|| 
and a sour pituitous matfeer k diffused through the whole 
system, especially the iesby.parts* The fat xpp^an 
least chjAQged ; but although it melts to greaae it has 
always a bloody appeaxaaee^ from whkh it cannot be 
cleared. On opening the body it emits a strong svi^ 
phureous smell, characterislic o£ the disease; hence it 
is sometimes called the stinking M^ and the stomach and 
bowels are prodigiously diiebeiiddd with aar, having the 
same istoleraihle fostor. * A general redness pervades the 
whole bowels. The two. first stomachs are rardy Ae 
particular seat of the disease^ the diird occasioffsiMy, but 
the foufth,, and especiaily that part of it next the intes* 
tines^ known amongst professional men by the name^ 
pylorus^ is alw^s m»oh thickened, inflamed, or even 
mortified. The food firand in the stoittach, especially 
the thrnd, is ^(uite jity, . and may be < crumbled tn^ 
powder between the fingers* The kidtfeys are com. 
pietely mortified, and reseodile a mass of putrid gore. 
The Iberistako much wSbcMed. The heart and longs 
only partake in aome degree cf the genend redness. ^ 

TUs is the most 43osmoii kind of sid&ness^ is peculiar 
|o hogs oa the &m setting in ef frost, is not to be dis- 
tinguished during the-Ufis of the < animal^ but by tiiie 
excessive swdling of the belly, and is almost ahvays 
speedily fatal 

Sp, 2, The variety most nearly resembling that now 
described, is Aat, wfaete instead of the stomach, the 
small guts are inflj^pooed and mortified, constituting the 
disease called enteritis. In this the carcase is much less 
swelled, and ^t nearfy so blue and putrid, except that 
(be chewed grass in the maw is very stiff, and almost 
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^te solid to feel ; the stomach is scarcely affected id; 
the leasts but the small guts are mortified^ bkok, soft, 
and almost quite rotten, ' the inflammation having obvi^ 
ously originated in one o£ the latter folds of these. <<.In 
<me or two instances I observed a small' fold or doubling 
ii%, t)ie intestines, whieh, by some wind passing through 
them, had forced its way through the thin texture that 
i:ovei:s t]bem, and by which the fat hangs. This was fuQ 
ofjLir, quite blaek and moitiiied, as were several of .tb^ 
i<AdA abo!<re it«" Indeed Mr. J. Hog plausibly enough 
conjectut^s^ that this variety, is oitused by a twist ox in*» 
tus-su^eption of the intestines, produced by enlargecl 
and hardened, lumps of purl obstructing all pasi^aga 
through them. ^ 

' It attacks ^y hogs^ which have plenty- of grass wbeia^ 
the weather is tnild, during storms of smn^, wlien theix 
walk is much circi^nscribed, /and when they are con- 
fined to the tops of heather, benty and otber dry sap^ 
tess fckxl. It is not so speedily fatal as die former spe-* 
^cies, amd tbey sometimes hnger a day. or two in great 
agony, without appearing much sweUed» \ \ 

Sp. S. The seat of the disease is sometimes in the 
urinary bladder, constituting the cy^itis of nosolog&tst 
Tl^ s3miptoms resemble those of the first species, and 
tJ^e pvtrid taint of the. c^tcase ia nearly <tlffi siune. . 
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the Earths ,- with ObserwUions on the Metals abtamed 
froira th%' alkaline Earths^ and on the Amalgam procured 
. Jrom Ammonia. 

By Humphry Davy; Esq, Sec.R, S. M. M. I. A. 
(Continued from Pdge €0.) 

W HILST I was engaged in these experiments, in the 
beginning of June, I received a letter from Professor 
Berzclius of Stockholm, in which he informed me that 
in conjunction with Dr. Pontin, he had succeeded in 
decomposing barytes and lime, by negatively electrifying 
meriury in contact with them, and that in this way he 
bad obtained amalgams of the metaU of these earths. 

I immediately repeated these operations with perfect 
success; a glol)ule of mercury, electrified by the power 
of the battery of 500, weakty charged, was made to act 
upon a surface of slightly moistened barytes, fixed upon 
a plate of platina. The mercury gradually became less 
fluid, and after a few minutes was found covered with u 
white film of barjrtes : and when the amalgam was throwa 
into water, hydrogen was disc^ngaged, the mercury 
remained free, and a solution of batytes was formed. . 

The result with lijne, as these gentlemen had stated, 
was precisely analogous. 

• That the same happy methods must succeed with 
strontites and magnesia, it was not easy to doubt, and I 
quickly tried the experiment. 

From strontites I obtained a very rapid result ; but 
from magnesia, in the first trials, no amalgam could 
be- procured. By continuing the process, however, for 
^Wn^^rtimei and kf^ping the earth continimlly moist, at 

last 
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last a combination of the basis with mercuiry was ob-^ 
tainei]^ which slowljr produced magaesia by absorptioa 
of oxygKen from air» ot by the action of water. 
V All these amalgams I found might be presenred for a 
€X)hsiderable period under naphtha* In a length of time, 
KoJWever, tbey became covered with a white cnut under 
this fluid. When exposed to air, a very few minutes 
only were required for the oxygenation of the bases of 
the earths. In water the amalgam of baTy tea was mogt 
rapidly decomposed : that of strontites and that of Ume 
next iti order : but the amalgam from magiiesia^ as 
might be expected from the weak affinity of the earth 
/or water* very slowly changed; when a little sulphuric 
moid was added to the water, however, the evolution of 
hydrogen, and the production and solution of mag* 
nesia were exceedingly rapid^ and the mercury S90n 
xemained free. 

I was inclined to believe, that one reason why mag*^ 
uesia was less easy to metallise than the other alkaline 
earths* was its insolubility in water, which would pre* 
Tent it from being presented in the n95cent state, de-» 
tached from its solution at the negative ^Vkxfyce* Oo 
this idea \ tried the expe^ii^aeat, using moist^ied »ulr 
phate of magnesia instead of the pure eardi, and I 
found, that the amalgam was much aocmer obtained. 
Here the magnesia was attracted from the sulphuric 
adid, and probably deoxygenated aiid ixmibbpied fnfith 
iht quicksilver at the siame instant. 

The amalgams of the other bases of the aHudioe earthy 
could, I found, be obtained in th)s same m«m?r £rpm 
ti^eir saline compounds. 

.. I uied in this way very successfully^ v^xxxjsA^ and suI'a 
phat^ of liBEie, the miiri«te of %ismm^^ and 9i, biirytesi. 

and 
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s^d nittate of barytes. The eiiiths separated at the* 
deaxygenating surface> there seemed instantly to un- 
dergo decomposition, and seized upon l?y the mercury, . 
were in some measure defended from, the action of 
air, and from the contact of water, and preserved by 
their strong attraction for this xhetal. 

III. Attempts to procure the Metals of the alkaline Earths ; 
and on their Properties. 

To procure quantities of amalgams sufficient for dis- ' 
tillation, I combined the methods I had before em** 
ployed with those of MM. Berzelius and Pontin. 

The earths were slightly moistened, and mixed with 
One-third of red oxyd of mercury, the mixture was 
placed on a plate of platina, a cayity was made in the 
upper part of it to receive a globule of mercury of firom 
fifty to sixty grains in weight, the whole was covered 
by a film of naphtha, and the plate was ;nade positive, 
and the mercury negative, by a proper communication 
with the battery of five hundred. 

The amalgams obtained in this way, were distilled in 
tubes of plate glass, or in some cases in tubes of com« 
men glass. These tubes were bent in the n&iddle, and 
the extremities were enlarged, and rendered globular by 
blowing, so as to serve the purposes of a retort and 
receiver. 

The tube after the amalgam had oeen introduced, was 
filled with naphtha, which was afterwards expelled by 
boiling, through a small orifice in the end correspond- 
ing to the receiver, which was hermetically sealed when 
the tube contained nothing but the vapour of naphtha 
and the amalgani. 

I found immediately that the mercury rgise^ pure by 

Vol. XIV.— Second Series. R ** ' di^-. 
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difitill«ti<Hi from tlie amalgai^K wdUifa^ vory^eas^r ticn 
sep^tral^ a. part of it,; but to obtaii)^ a oQmplete. d^ocik-. 
ppsitipd was very difficult , 

F^rtfaift uaarly a. rod: heat wa$ r^quired^ and at a ri^.- 
heat tluv h«$0s of i the ^arth9 instantly ac^ upoa tbe» 
glass, and became .Q^ygea9itec|< Wh^ the. tn)be WA^. 
large in proportion to the quantity of amalgam, the 
vapour of the naphtha furnished oxygen sufficient to 
destroy part of the bases : and when a small tube was 
eitiployedj it wus difficult to heat the part used a$ a re- 
tovtsulRcient to drive off^die wholeof the mereui^y from 
the basiS) without raising too Inghly the tempctratur^ of 
the part serving fon the relceiver, so as to burst the>tiahe *. 
In consequence of these diifteulties^ in a m<uUitude-o{^ 
t»alsy I«obtained only a very few successful results^ and; 
* in na case could I be absolutely certain thatthQ-d-wa^- 
not' a minute- portion of^ m^xcVLYy still i^ combkiatioa^ 
with tbeTnetals of "^tbe earths. 

« In the besib reiiult thatl obtained from^the distiUatioii 
of the amalgam of barytes, the residuum appeared as a 
white metal of the. colour of silver^ It was fixed at all 
conmofr. temperatures^ but became flui4 at a heat be^ 
lew^rednesSy aad4id>not rise^in vapour when • beaded to^ 
re.dnesS) in, > tube of - plate g}ass, but acted vialendy^ 
upon the glass^- producing, a black' mass, which cseemed^ 
to contain bary tes, and a fixed alkaline basis, in the &f^* 
degree of oxygenacicm f* 

* When the qusuatitj^of ^the sun8(|g{iip wat^abvut fiftj ctf sMj< 
grains, I foi^ind t^at the tube could not be conyeniently less than, 
one-sixth of ah inch in diameter, and of the capacity of ab^ut half 
a-'4Siibic_iBch«> < ^ 

i From this fact, compared with other facts that laiyaliMaJtalfid*.^ 
p^ 57, it.may be conjecti^)^ that the basi^; of Jbfcjtas- ha*, a^ Jhif^ker 
9fimiy for nxygcii, than sodiums waii hence, probably th» bases .of 

the 
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When expo^d to air it rapiidly tarnished, and fell into 
•« white powder, whidh was barytes. \Vhen this process 
wsfis conducted in a small portion of air, the oxygen was 
found ate6]*bed, and the nitrogen tinkltJered : when a 
portion of it was introduced ittto Water, it acted upon it 
with great violende, add stkik. to the bottom, prodxi^it^ 
in it barytes ; and hydrogen was generated. The quan- 
tities in which i obtained it were too minute for me to 
be able to examine correctly, eithet its physical or che- 

the eartiA wiil Ist mop poweifiti iiirtmmtEAits for ilelec&i|^ •xygen 
tilan the bxies of the ^aliei. 

I have tried u nuoo^r of experiments on the action of potassiiun 
on bodies supposed f^nip]e,aiid on the undecompounded acids, From 
the affinity of th*^ inetal for oxygcb, and of Ithe acid for ihe sob* 
itance formed, I^ad enferfamed the g^teiit h'<6t>ei of stte6Mil. It 
"^ould bie inconiistent with the object of th?s pap^r to ^merintoa 
ftrll tielail of thr methods of op'eration ; \ Voj^e 16 be able to kite 
titelh fully to tfte Boctety it 1i fxAxah thAe, ivhen they shall 'bifi islnd* 
dated by fartfrer te^rdxes. 1 ihdl now hierely hibntion thti ^MJ 
resbIVs, to ifaieir ifrM I h'aVe not be!^ii tardy in ^inpIojr]j(% tte be^ub 
which were in xkj pb^eSr, towUrds effi&cHii^ the^ important bbjiscll. 

Wheii poi^sbm ^s tteited in ihnriaitc iicid j^as, as Hrjr ^ it 
could be obtaineB %y cbininon^emical liiean^, thef^ wtfi a Tibtdkt 
cheMiical adiok wii^ ij^tion ; aitd if?hen the potasiiiiiin was in sbfft* 
cieilt -qtiantity, ^t mtkrlatic iicttt pM'y^dfL^ dlsappeiif^^ and fr^yfti 
onie-tlithi to bne-fonrth of its idlnttHs 4>f ftydh>|^ irts evdtisd, add 
muriate of potash was formed. 

«Hi mmk dbM ^ai^, ^hiUi bid hecA in toiilict witb j^liii, the 
poUMiinfa prodhced i stmi&r effect i butlhe qtittitity 6i hySro^^ 
j^nerirted Wtts only one^HiH or dii^ieTenth Of tiie tollitne df jgil, 
ihd a ifYL^ faiasil #al f6rtnM, iHiich princt^ally cdn^iited of tuMtt df 
poftaili and iillek, bat #hkh eitiittediiuheilof iuoHc acill when 6t- 
poi^todih 

'Vrilte W6rik^ tfcia; pr^Yfed b th« usual iAaniiier> tHit had be«h 

ignited, was heated iii a gold tube witli potasniim; a teiy ininilfb 

^tAitity fA^ only if^ fibenAted, ^hidi wa^ hydrogen, mik^ with 

nitf«^g;en fthb last prob'abl jf frdm the commonalr inihe tube); bO- 

tale cff potitfh wds ibrfndt; aud'a bhiek substin^te^ whteh bteiniii 

white by exposure to air. 

r R2 IB 
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mical properties. It sunk rapidly in watet, and cviBii in 
sulphuric acid, though surrounded by globules of hydro- 
gen, equal to two or three times its volume ; from which 
it seems probable, that it cannot be less than four or 
five times as heavy as water. It flattened by pressure, 
but required a considerable force for this effect. * 

The metal from strontites sunk in sulphuric acid, and 
exhibited the same characters as that from barytes, ex- 
cept in producing strontites by oxydation. 

The metal from lime I haye never been able to exa- 
mine exposed to air or under naphtha. In the case in 
which I was able to distil the quicksilver from it to the 
greatest extent, the tube unfortunately broke, , whilst 

In all these iqstances there is great reason to believe that the hy 
4rogen was produced from the water adhering to the acids i and the 
. different proportions of it in the different cases are a strodg proof 
. of this opinion. Admitting this idea, it seems that muriatic acid gas 
; snust contain at least one-eighth or one-;t6nth of its weight of water; 
^and that the water oxygenates in the experiment a quantity of pot* 
assium, sufficient to absorb the whole of the acid. 

In the cases of fluoric and boracic acid^ there vk probably a de* 
-composition of these bodies; the bla9J^ substan^ produced from the 
. boracic acid is i(imilar to that which I had obtained from it by elec- 
tricity. The quantities that I have operated upon have been as yet 
. t,CM> jimallto enable me tp separate and examine the products ; and 
till this is done no ultimate conclusion can be drawn, 

.Tlie actipn of potassium upon 'muriatic acid gas indicates a much 
, larger qu^tity of water in this substance than the action of electri- 
,4^ty.i|i Dr. |Ienry*s elaborate experiments { but in the one instance 
the acid enters into a solid salt, and in the other it remains aeriform; 
• aud tbe difficulty of decomposition by electricity must increase iir 
proportion as the quantity of water diminishes, so that at the app^- 
/ent maximuip pf electrical effect there is no r^asoq to lupppse the 
,gas free from water, 

4 Those periions who (^ave supposed hydrogen to be the basis of mu- 
riatic acid may, perhaps, give another solution of the phenomena, 
and consider the experiment I haTe detailed as a proof of ibis 
opinion. 

warm. 
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warnii and at the moment that the air entered, the me* 
tal, which had the colour and lustre of silver, instantly 
took.iire, and burnt with an intense white light into 
quicklime, • 

The metal from magnesia seemed to. act upon the 
glass, even before the whole of the quicksilver was dis- 
tilled from it. In an experiment in which I stopped the 
process before the mercury was entirely driven oflF, it 
appeared as a solid, having the same whiteness and lus- 
tre as the other metals 6{ the earths. It sunk rapidly in 
water, though surrounded by globules of gas, producing 
magnesia, and quickly changed in air, becoming covered 
with a white crust, and falling into a fine powder^^ which 
proved to be magnesia. 

In several cases in which a.malgams of the metals of 
the earths, containing only a small quantity of mercury 
were obtained, I exposed them to air on a dehcate ba- 
lance, and always found that during the conversion of metal 
into earth, there was a considerable increase of weight. 

I endeavoured to ascertain the proportions of oxygen 
and bases in barytes and strontites, by heating amal- 
gams of them in tubes filled with oxygen, but without 
success. I satisfied myself, hqwever, that when the 
metals of the earths were burned in a small quantity of 
air they absorbed oxygen, gained weight in the process, 
^nd y\ere in the highly caustic or unslacked state ; for 
they produced strong heat by the contact of water, and 
did not effervesce during their solution in acids. 

The evidence for the composition of the alkaline 
earths is then of the same kind as that for the composi*- 
tion of the common metallic oxyds ; and the principlel 
of their decomposition are precisely similar, th^ inflam- 
mable matters in 8^11 cases separating at the negative sur- 
face 
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Aee 'm tbfe Vpltaic circuit, and the oxygen aft die post- 
^^m^ «ivfaoe. 

r Tkete new svbsitsaces will demsBd names ; zxA 'o)i 
tlie same principles as I have named the bases of tte 
Jbnti ^balte^y potassimn aad sodiuin, i «h«H vetittiiie to 
jiBOwmnB^ the metals from the alkalfiie 'earths kmmm^ 
«(S)FocitU»Bv dilcilMtt, and magirium; die kst of these 
«irorda is xmdpublsedly objectionable, but mfigiiefflnii *^ 
Jkaa beea akeady applied to joietaUic mangalicse, Md 
mudd cQ(nseqiieBtly have 'been an equivocal tenn. 

IV. Enqmrks relative to the Decomponfim 'rf Altefiiine^ 
SUeXy Ztramff and Giucine. 

I tried the. methods of electrization aod cowA>Iiiati(^ 
with qoicksilver, and theJ common metals, by which 1 
meceeded in decomposing the alkaline earths, on 
I •ndsflex ; but without gaining distinct evidences 
ttf their baring tmdergone any change in the processes. 

-Gfjrligied toiseek for other means of dieting upon them, 
it tms necessary to consider ininutely their delations t'o 
other bodies, smd to search for andbgies by which the . 
principles of research might be guided. 
- Ahsnine Tery slowly fitids its point of rest at the nega- 
<fe pole, ifn the electrical circuit ; hut sUex, ereh When 
diShsed in its gelatinous state liirotigh Water, te&t^ iii- 
difierendy 'at the negative or positive poles. 

From this indifference to positive and ne^ati\^# elec- 
trical attractions, foHowing the general of der bf fticts, it 
might be inferred, diat if these bodies be coitopoiiiids, 
•die electrical energies of their* debfifiilts afe ndafly in 
equilibrium ; and diat their state h eitket aiialbgous lo 
that of insfdubie nemnai salts, or of bxyds nearly satu- 
rated with oxygen. 

V * Bagman, Opusc. torn, ii. |r. tOd 

The 
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, Tbe dombinatioKft' of stle^r and^ aUmin^ witk' ticM^ 
wud alhaIie^'as i^melLas tiieir electrical^ powers^, were^Rofe' 
ineMuustentwitfaeitiier of these ideas.; for m some^ fe« 
spects they resemlHe in pli3«ic^ chairacteT^ fftsate" an^ 
lihos^liate' oft lime,. aa^mncbaa in other» tfae5r aipptomok* 
ta die oKfdsrjo£ zinc vndrtuk 

OiiitheideaitthBlLsileiii migfal be^ an. insoluble' neutmw. 
saline oompomicl^ conta^mn^ ati unlaiown arid or-ear^ 
or. bolhy aDdlGa|)aihkr4>ftbein^ resolted^ into it^ sei^niiaiy 
eitinieato, in the^same manner as sulphate^of bar5^e8^ txr< 
fiaale of lime, I x«ade tba fo^Wvang ecK()«ffinieatSr 

Two gold cooei.^, coniiect^.by maifiteaedanmiidicfs^ 
were filled with pure watet, and placed iB)tber«laeti«eat> 
oircuit ; a^small qu^oti^ of carefallyt prepared aml^ well- 
««0b^d silex was jnti!t>du€ed date .the positive > cone: Am 
actioQ wias;kept u|> from a battery of tvax hundred phM»i 
iof 3Qia^ faoursi tiU nearly halfiof tha fluid <iQ emh.c^am 
woa exhausted; tbe>reBiaindi»rs were exaiained; tfat^ 
(bidia .the cone containing the tailex waa strongly^ acifdt; 
that iR the opimsite cone waa stronglyvallcalcQe ; due tm^ 
fluids were passed through bibulous paper^ anAtniitett^ 
together^ when a precipitate fell down, which proved to 
be sitex. 

On th^ first view, of the subjiect, it appealed pfobai4»; 
that: thoa ^iloK had heea formed by the • wiioa of the aeid.^ 
ai)d the -«^ali{ie matter in the two cones, and drat the 
etsperimeut demonstrated a decomppsition and recom- 
ppsition of sil^;c ; hut before such a% qpnclusioa coaM ba^ 
nade^. ipaiiy pqmi^ wec^ to^ ba detormiibed. 

It waa4mMibl64hat the acid migbb be Mitric acid, pro^ 
dticed as in other electrical experiments of asimilaLr na« 
tare, and .that this acid might have dissolved sileor, which.. 

* Tiic tame asibose described in Phil. Trans. 1607, p. 6. 

wras 
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was precipitated by the alkaline matter at the other pdle^ 
which might be either potash used for dissolving the silex 
ivhich, had adhered to it, notwithstanding the processes 
of lixiviation in acids, or ammonia producied im conse- 
quence of the presence of the atmosphere ; . or if potash 
was present, it was likewise possible that 'the silex' 
might have been carried over in solution, with this al- 
kali, from the positive to the negative surface. 

Minute experiments were instituted and completed 
ill the same manner as those detailed'in the Philosophi- 
cal Transactions for \ 807, p. 7, which soon proved that' 
there was no reason to suppose that the silex had been 
changed' in these experiments. 

The' acid proved to be nitric acid, which under the 
electrical action seemed to have dissolved the silex ; the' 
alkali turned out to be principally fixed alkali ; and that 
Xt was merely an accidental ingredient, and not a con- 
stituent of the silex, appeared firom this circumstance, 
that when the same portion of silex was long electri- 
fied) by degrees it lost its power of affording the sub- 
stance in question *. 

* If silex that has been carefully washed, after precipitatio.n by 
muriatic acid from liquor silicum, be moistened, and acted on by 
mercury negatively electrified, the mercury soon contains a notable 
quantity of potassium. Well washed alumine that has been precipi- 
tated from alum by carbonate of soda, affords by the same treat- 
ment sodium and potassifim, so that the powers of electro-chemical 
analysis are continually demonstrating the imperfection of the com- 
mon chemical methods of separating bodies from each other. The 
purest boracic acid which can be obtained from borax by chemical 
decomposition, by electrical analysis is shewn to contain both soda 
and the decomposing acid employed in the process ; and hence the 
experiment on the action of the boracic acid and potassium, p. 12S, 
may possibly be explained without assuming its decomposition. 

This 
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This reside having taken p}ace>. ^e sanie plan of 
(^eration was not pursued with respect to aluminei 
which resembles a saline compound ^s than sUex y and 
the method which I now adopted of acting upon these 
bodies, was on the supposition of their being inflamma* 
ble substances so highly saturated with ojscygen as to 
possess little or no positive electriisity^ 

Alumine and silex have both a strong affinity for pot-* 
ash and soda ; now supposing them to. be oxyds, it was 
reasonable to conclude that the pxygeh, both.in the al* 
kalies and the earths, must be passive as to this power, 
which must consequently be referred to their bases, and 
on this notion it was. possible that it might be ma.de to 
assist their decomposition by electriqity. 

After this reasoning, I fiised a mixture of one part of 
silex and six of potash in a platina crucible, and pre- 
sarved the mixture fluid, and in ignition^ oyer a fire of 
charcoal ; the crucible was rendered positive from the 
battery of five hundred, and a rod of platina, rendered 
negative, was brought in contact with the i^kaline 
menstruum. At dbe moment of contact t)ief e was a 
most intense light $ when the rod ws^ pluj^g^d into thd 
liquid an effervescence too^ place, a^d globules which 
burnt vn^ a briUia&t flame cq^ to the^ surA^i^e,, and 
swam upon it in a state of .(^ombustion« In j^k few mi- 
nutes, when the miKture was cool, the platina bar vrw 
removed ; after as muph aft possible of th# alkali, and 
silex had.]|^een detached frpm it by«J|}if£^, there Iv^ 
mained brilliant metallic scales roi^kd it^ whieb instantly 
became covered . wi^h a wbiite ^rust in the air> and s<ine 
of which infla^ied spontaneoii^ly, The' platina a]ppeared 
much corroded? and of a darker tint>tbi6) bektngsity^-^be 
pure met^v When it was plunged into watejr It Utrongly 

Vot. XIV.— Second S6KIES. S ^r- 



Digitized by VjOOQIC 



effe^vescefd: tli6 iluid that eaesie fi'dni U ^4A &lkaKAe; 
wbeti a few dfops of nfiHiiatle acid:\;v%i!^ added i<y ikit 
solution a whiter 6lo1idin^9!i«oc<ml¥efd5 ^kh Viif4ous ttiab 
deinoniitralJ6dy depended upon the J^ieSencii of silcx. 

A similar. mixlui*e of potash and aliimin^ was experi^ 
l^nled upon: in ihe ^ame manner^ and the results w^re 
perfectly analogous ; there adhered to tlie rod of platina 
a film of a metalUc substan^ie, M^iich rapidly decomposed 
water, and affOfd^ a sohilion which deposited alumiiM^ 
by the action of an acid; 

< I tried several fornix of this e3rp€friment, with the 
^pes of being able to obtain a sufficient quantity of the 
Inetallio matter fi^m the platina^ so as w e^xamh^ it in 
a separate state ;• but I was not suee(^ssfu)< It wa^ al- 
ways tn superficial scales, wtilch oxydated, becomhig 
wbi{e2»rialkaliYie, be^ei ift couM be. d^aehedindie 
iir * it instantly burnt when heated^ and could not ht 
ftised under naphtha or oili 

I tried sonilar experiments With mixture of soda and 
alumina, and soda 'an<i^ zu^one, and used iroie as the 
liegativ^ly eleoiirifii^ metall- In all these caSes, ^I'ing 
flte Whdle ^It^c^s' of ^cfMis:dt)M', frbundaiide of ^ti- 
bdies^ which ^wotii in » stat^-of Mflatnniftti^n on the 
hxfftdi massf w^e pi«odhsei§dV And m tb6 mix^iis, ivhen 
cooled, ft^dl \ssiwt^ «f' ihetal were found-of the* colour 
M lead) a^d l^ss fnsible^tbto^ sodium, vv^ykh^ adhered to 
Ihe iibft;- they aoted tici^tly upon wate?,«ml produced 
s^da. d,nd a^whlib piQwdery biM: in quantitfie^ iob sAiaii to 
1(6 i«iii«ildl9» te^amincMt. 
. ^ I eiidiavl>ttr^tx^prd6iii^'^^6»;r <^f p^ite^i^^ ^^^ 
Im4ls«(the i^art;hif^ frofii'iAijttiir^s odP pottfab, ^tieM5'and 
altiumi^ iuaoditfi^y el^dtj^ltyr and aK^tedcon by this potii- 
i^ afid t/^tM^ mthst^^ m the same ni^nii^ei' a6 pur^ 
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. potash^ in experiments for the decompQsition of* that 
substance ; but I obtained np goQ(} results. When ti\6 
earths were in qu^ntitiei equal to onerfoiuth or oof ->fifith 
of the alkali*, .tbey rendered it Vo highly noqraonductii^ 
that it was not easy to iifT^cJ^ it by electxic;U;y» wd whc^n 
they were in very minute portions^ the . substance prQ- 
duced had the characters of pure potassium. 

I heail^^d snvall globules «f .pQt;9^saiuQ» inxoptact with ' 
silex and aluQiiQei in tub^ of plajte, glass filled wit^ 
the vsspour of naphtha : the potassium 3eemed to act at' 
the ^me tinie upon the gl^s and t^ earths, and .a 
greyish opaqu|B m9^h ^<H possessed of metallic apleo- 
dour, was obtained, which ,effeiryesice4 in yrater, depo- 
siting white clQuds, HexQ it was possible that thQ potash 
had been converted whoUy or piirtly i^to protosjdy l^y 
it$ action upon the paith^; but as no globule was ob- - 
tained^ and as the plate glas$ alon^ m^t ba^e product 
the effect, no decided ioference oS the ilecompo^tion pf 
the earths /;a^ be drawn ^omi t)^e procfis?. 

I shall WW pientioQ the If st trials that I ou^^ with 
respect to this qbject. . 

Potassium, amalgw^Jed lyijth abpuj; onprthird of mer- 
cury, w^ electrified negatively under ni^btba> in con- 
tact with sile:?p vigiy slightly moistened* by the pQwer'of 
five hu^dr^d^ dfter. ^o hoyxx the result waa exanuned. 
The pot^^sium w.a9 made Co decompose W9t^^ and the 
alkali foimfsd neutralized by ac^us aeid ; a white »al{|- 
ter| ha¥],ngrall the appear^ce of s^ex, precipitated, but 
in <juanti^ t^o sn^all for ^eeuraj^ examination, 

t ^ed t^ same method of -action upon .^iumiae at|d 
glucine, and obtained a cloudiness, more disftiact than 
in the case of silex, by the action of an^ ^cid upon the 
solution obtained from the amalgam. 

S ? Zircone, 
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Zii^one^ exposed in the same manner to the action of 
electricity and the attractipn of potassium, furnished 
$till ipore satisfactory results ; for a white ^nd fine pow- 
der, soluble in sulphuric acid, and which was precipi- 
ttted {iH>m sulphuric acid by ammonia, separated from 
the amalgam' that had been obtained, by the action df 
water. 

Jrom the general tenor of these results, and the com- 
parison between the different series of experiments, 
there seem^ very great reason to conclude that alumine, 
zircone, glucine, and silex are, like the alkalihe earths, 
metallic oxyds, for on no other supposition is it easy to 
explain the phenpmena that have bieen detailed. 

The evidences of decomposition and composition are 
not, however, of the same strict nature as those that 
belong to the fixed alkalies and alkaline earths; for it is 
possible^, that 'in the experiments in which the silex, 
alumine, and zircone appeared to separieite during the 
oxydation of potassium and sodium, their bases might 
not actaaily have been in combination with them, but 
the earths themselves in union with the metals of the 
alkalies, or in mere mechanical mixture. And out of 
an immense number of experiments which I made of 
the kind last detailed, a very few only gave distinct in- 
dications of the production of any earthy matter ; and 
in cases ithen earthy matter did appear, the quantity was 
such as rendered it impossible to decide on the species. 
Had I been so fortunate as to have obtained more 
certain evidences on this subject, and to have procured 
the metallic substances I was in search of, I should hare 
proposed for them the names of silicium, Alumium, zir- 
conium; and glucium. 

TO M CONCLUDED IN OUR NEXT. 

Jtydraulic 
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Bjydraulic Investigatwyis^ subserx^unt to an mtgnded 
Croonian Lecture en the Motion of the Bloodi ■ 

By Thomas Young, M. D, For. Sec. JR. S. 

(Concluded from Page 54.) 

III. 0/the Propagation of an Impulse through an elasHc 

Tube. . 

X HE same reasoning, that is emplojred for deterii;iin- 
iog the velocity of an impulse transmitted through an 
elastic solid or fluid body, is also applicable to the case 
of an incompressible fluid contained in an elastic pipe; 
the magnitiide of the modulus being properly deter- 
mined, according to the excess of pressure which any 
additional tension of the pipe is capable of producing ; 
its height being such as to produce a ten9ion, which is 
to any small increase of tension produced by the ap- 
proach of two sections of the fluid id the pipe, as their 
distance to its decrement : for in this case the forces 
concerned are precisely siinilar to those which are em- 
ployed in the transmission of an impulse through a 
column of air enclosed in a tube, or through an elastic 
solid. If the nature of the pipe be such, that its elastic 
force varies as the excess of its; circumference or dia- 
meter above the natural extent, which is nearly the 
usual constitution of elastic bodies^ it may be shewn 
that there is a certain finite height whiph will cause an 
infinite extension, and that the height of the modulus 
of elasticity for each point is equal to half its height 
above the base of this imaginary column, which may 
therefore be called with propriety the modular column 
of the pipe ; consequently the velocity of an impulse 
will be at ev^ry point equal to half of tliat which is due 
- . to 
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to tb€ height of the point above the base ; and the velo- 
city of an impulse ascentUBg through the pipe being 
every where half as great as tlmt erf a body falUng 
througli the cprre$ponding poiot in the fnodular column, 
the whole time of ascent will be precisely twice as great 
as that of the descent of the falling body ; and in the 
twurtn siann^t^ if the -pipe be iuclined, the niotioDof the 
impulse may be compared with that of a body descend- 
ing: or a3ceiKUng freely along an inclined plane. 

These propositiotis may be thus ijcmonstrated : let a 
he the diameter of the pipe in its most n^atural state, 
amd let tliis diai^eter be increased tp fr by the pressure 
df the column r, the tube being so constituted that the 
tenaicm may vary as the force. T^cn the relative force 
tif the colun^n c is f epresented by b c^ since its efficacy 
fttqre^^s, according to the laws of hydrostatics^ in tlie 
latio gf the (}iameter of the tube ^ and this force must be 
«q;qal, in a state of equilibrium, to the tension arising 
Tvom the chaftge from a to 6^ that is, to i^ — a; conse- 

qocudy the height e varies as l^j ^d if the tube he 
barged to any diameier x, ike cecnsspwuliiig pre$fiii|e 
nsqoixad to diatend it will be expi^essed by a height <if 

Mttttirin equal to {^ -*- 7-) • *^f ^^ -^ ' c : : 
- : /l — -^j -jz^* Now if the diameter he enlarged 
la such a degree, that the length of a cert^ain {xurtiou of 
its contents may be contracted in the ratio 1:1 — r, 
r being very small, then the enlargement will be in the 

l»tio t :1 + -5-, .that i^ r will be — ; bjrt. tfee ificis^iiiMit 
«f the foite,' or of the height ife ^ * -j~^, Which will be- 



come ^. -J—-- Now in a tube filled with an elai^tic 6ui(J, 

^ he^t b^ing b, tho &rce ki ««af 1^ 3OtrciiaMta0aes 
' wojjld 
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would le fh, and if we make A = A ^^ the Velocttf 
of the propagation of aij impulse will be thesiame i^ 
l>Qth cases, and will be equal to tbe velocity of a body 
which has fallen through the height J A.' Supposing a* 
infinite^ the height capable of producing th^ necessary 
}wre»«ur^ bec^na^ ^^ which may be called ^ a»4 S^ 

every ^jther val«e of x this height is h ^\ g. ^ .g 

■^, or since A' becomes ^^ g-— 2 A, so th^t A is always 
^qual to half the difference betv\^en g and th^ actual 
height of the colunin above the given point, or to half 
the height of the point above the base of the colmnq. 

If two values of ^, with their co^respondi^g heigh|:% 
are given, as b and ^, corresppnding to c and d, and it 
is reqirired to fipd af w^ havf? -tzl . ^ .. . Srt ^ ^ ^g^^ 

-^dsx^ cix—<:hiL. and a^^^^r^, or~==-^=± 

Thus if the heig^ht equivalent to the tension vaiy in th« 
ratio of any power m of the diameter, so that, n beipj 
a small quantity, jr = A (1 ^ n) and rf == c (1 ^ nm)^ 

b ' Ac (tl +«)• (!+»»«)— 1) mnA-n . *' ' , " 

df n is €i^toes(ient, and — xs 2dli. for Example, If 
m = 4, »— =s --U and if wf == 2, i : a : : 3 : 3* 

fV. Of ike Magmtude &fa dv^erghg Pvlsaiktn at iiffiteM, 

f^oifits. 

' Tfl? demonstrations of Euler, Lagrange, and Be^r. 
noulli, respecting the propatgation of sOulij, have deter- 
mined that t;he velocity of the actual motion of the indi- 
vidual particles of an elastic fluid, when an imjpuL^e is 
transmitted through a conical pipe, or diverges sphere 
c^ly from a centre, varies in the simple iftverse'ratio 0/ 

the 
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tjie distance from the vertex or centre^ or in the inverse. 
subdupUcate ratio of the number of particles affected^ 
a:s might naturally be inferred from the general law of 
the preservation of the ascending force or impetus, in 
all cases of the communication of motion between elastic 
bodies, or the particles of fluids of any kind. There is 
also another way of cousidering the subject, by which a 
similar conclusion may be formed rejecting waves di**. 
verging from or converging to a centre. Suppbse a 
straight wave to be reflected backwards and forwards in 
succession, by two vertical surfaces, perpendicular to 
the direction of its motion ; it is evident that in this and 
every other case of such reflections, the pressure against 
the opposite surfaces must be equal, otherwise the cen- 
tre of inertia of the whole system of bodies conc^ned 
would be displaced by their mutual actions, which is 
contrary to the general laws of the properties of the 
centre of inertia. Now if, instead of one of the 
Surfaces, we substitute two others, converging in a 
very acute angle^ the wave will be elevated higher 
and higher as it approaches the angle : and if its 
height be supposed to be everywhere in the inverse 
subduplicate ratio oC the distance of the converging sur- 
&ce8, the magnitude qf the pressure, reduced to the 
direction of the motion, will be precisely equal to that 
of. the pressure on the single opposite surface, which 
will not happen if the elevation vary inversely in the 
simply /ratio of the distance, or in that of any other 
power than it3 square .root Thjs mode of considering 
the subject affords^ us therefore an additional reason for 
asserting, that in all transmissions of impulses through 
elastic bodies, or through gravitating fluids^ the inten- 
lity of the impulse vari^ inversely in the subduplicate 
' ratio 
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ratio of the extent of the parts affected at the s&me 
time; and the same reasoning may without doubt be 
applied to the case of an elastic tube. 

There is however a very singular excepti6n, in the 
case of waves crossing each other, to the general law of 
the preservation of ascending force, which appears to be 
almost suflBici^nt to set aside the universal application of 
this law tp the motions of fluids* It is confessedly de* 
monstrable that each of two waves^ crossing each other 
in any direction, will preserve its motion and its eleva- 
tion with respect to the surface of the fluid affected by 
the other wave, in the same manner as if that surface 
were plane : and, when the waves cross each other nearly 
in the same direction, both the height and the actual 
velocity of the particles being doubled, it is obvious that 
the ascending force or impetus is also doubled, since the 
bulk of the matter concerned is only halved, while the 
square of the velocity is quadrupled ; and supposing the 
double wave to be stopped by an obstacle, its magni- 
tude, at the moment of the greatest elevation, will be 
twice as great, as that of a single wave in similar circum- 
stances, and the height, as well as the q;aantity of noat* , 
ter, will be doubled, so that either the actual or the po- 
tential height of the centre of gravity of the fluid seems 
to be essentially altered whenever such an interference 
of waves takes place. This difficulty deserves the atten- 
tive consideration of those who shall attempt to invest!* 
gate either the most refined parts of hydraulics, or the 
metaphysical principles of the laws of motic^. 

V. Of the Effect of a Contraction advancing through a Canal. 

If we suppose the end of a rectangular horizontal ca- 
nal, partly filled with water, to advance ^th a given 
velocity, less than that with which a wave naturally 

Vol. XIV.— SfiCQN© Sbriss. T taovei 
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moves on the surface of the water^ it may be shewn that 
9l certain portion of tlie water will be carried forwards,, 
with a surface nearly horizontal, and that the extent of 
this portioii will be determined) very nearly, by the 
^iffei^ence of the spaces described, in any given time, 
by a wave, moving on the sur£^ce thi|s elevated, and by 
.the moveable end of the canaL The form of the anterior 
termination of this elevated portion, or wave, may vary, 
according to the degrees, by which the motion may be 
i&upposed to have commenced ; but whatever this form 
may be, it will cause an accelesative force, which is 
sufficient to impart successively to the portions of the 
fluid, along which it passes, a velocity equal to that of 
the moveable end, so that the elevated surface of tVk 
parts in motion may remain nearly horiaontal : and this 
proposition will be the more accurately true the smaller 
the velocity of the moveable end inay be. For, calling 
this velocity v, the original depth n, the increased 
depth or, and the velocity of the- anterior part of the 
wave^, we have, on the supposition that the extent of 
the wave is already become considerable, x = — ^ 

taking the negative or positive sign according to the 
direction of the motion of the end ; since the quantity 
of fluid, which before occupied a 'length expressed by 
y\ now occupies the lengthy Tx?; and putting a w#- x* 
s=^,;p= j.^. The direction of the surface of the mar- 
gin of the wave is indifferent to the calculation, and it 
is most convenient to suppose its inclination equal to 
half a right angle, so that the accelerating force, act- 
ing on any thin transverse vertical lamina, may be 
equal to its \yeight: then the velocity y must be 
such, that while the inclined margin of the wave passes. 
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by each lamina, the lamina may acquire the velocity v, 
by a force equal to its own weight; Consequently 
the time of its passage must be equal to that in 
which a body acquires the velocity v, in falling through 
a height by corresponding to that velocity : artd this 

time is expressed by -^ ; but the space described by 

the margin of tlze wave is not exactly ,2, because the 
lamina in question has moved horizontally (luring \U 
acceleration, throiagh a space which must be equal to ^^ 
the distance actually described will therefore be ;b; ± ^ 

and we have ^i- 3= — , 5: ± A =? -^, avArhy — Av =t 
ji; but, m being the proper coefficient, v^m^/b^ and 

;fc I V, and 3/ T 1; 5;: m^ (-1 + 1.J T J v. But when 
f is small, we may take y "^ v nearly m ^ -|-, and z ra 

5lF) ^ ^ ^^^^' and ^ ^ fl ± / (2ai), while the height 
of a fluid, in which the velocity would be^r, is nearly a 
-t 4 v^ {2iiJ) : consequently, when the velocity v is at all 
considerable, ' j/ must be somewhat greater thiwi the 
velocity gf a wave i^oving on the surface of the elevatad 
fluid ; and pr(Aably the surface of the elevated portion 
will not in this cas^ he perfectly horizontal ; but where 
V is smallj^ y may be taken, withdut material error, m ^ 
^, or even m v^ 4j which is the velocity of every snjajl 
wave. The coefficient n% is here assumed the same for 
the motion of a wave, as for the discharge through 1^ 
aperture ; and I have reason froni observation to think 
this estimation sufficiently correct. 

T 2 Supposing 
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Supposing now the moveable end of the canal to re- 
main open at the lower part as far as the height c, then 
the excess of a pressure, occasioned by the elevation 
before it, and the depression behind, will cause th^ 
fluid, imn>ediately below the moveable plane, to flow 
backwards, with the velocity determined by the height, 
which is the difference between the levels ; and the 
quantity thus flowing back, together with that which is 
contained in the moveable elevation, must be equal to 
the whole quantity displaced. But the depression be- 
hind the moveable body must vary according to the cir- 
cumstances of the canal, whether it be supposed to end 
abruptly at the part from which the motion begins, or 
to be continued backwards without limit : in the first case, 
the elevation z will be to the depression as t; toy— v, 
the length of the same portion of the fluid l>eing varied 
kiversely in that ratio ; in the second case, tlie propor- 
tion will be auj/-fv tojf — »: and the difference of 
the levels will be 2? + jz: Jl^ ^c 2J!, or, secondly, 5: + ^ 
J^^ =; J^; and first, my/llc^ (i^— ^) z = [a^c) 
V ; but, since y is here considered as equal to w i/ tj 
puttingV-T — ^bz=id^y — v=znid, and, calling a — 
r,^,Ws/^, c + mdz^tnes/bf s/ ^c + dz:=es/b,c* 

^=.e*b + d-z^^.2dx^s/b, ^-^ (g + £!^*) %^^ 

5, and, calling-^ + ^,/, . =/-s/ (/x J*): and 

in the same manner/ is found, for the second qase, equal 

to ^^ ^\ . 4- ^^. For example, suppose the height 

a 2 feet, ft = |, c c=.l, and cpnsequently e = 1, then d 
becomes j, v = 4, andy = 8 ; and in the first case ;? 5= 
*1, and in the second ;s == .14. 

If 
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If V9 the velocity of the obstacle, were great in com* 

parison with my/ ^ the velocity of a wave, and the 
space c below the obstacle were small, the anterior part 
of the elevation would advance with a velocity consider-* 
ably greater than the natural velocity of the wave: but 
if the space below the obstacle bore a considerable pro*' 
portion to the , whole height, the elevation % would be 
very small, since a moderate pressure would cause the 
fluid to flow back, with a sufficient velocity, to exhaust 
the greatest part of the accumulation, which would 
otherwise take place. Hence the elevation must always 
be less, than that which is determined by the equation m 

•/ zc = evj and z is at most equal to (— ) * ;= -^ i ; but 

since the velocity of the anterior margin of the wave 

l^an never materially exceed vi \/ ^, especially when % 

\% small, and ^ ^ being in this case nearly ^ ^ -¥ 

which, multiplied by z, shew9 the utmost quantity of 
the fluid that can be supposed to be carried before the 
obstacle. Supposing i = | a, this quantity becomes m ^ 

T ■ "^ ' T* ^^ ^^ T ^^^ ^*^^ example, tV, it will be 
expressed by i- oiou av, while the whole quantity of the 
fluid left behind. 

A similar mode of reasoning may be applied to other 
cases of the propagation of impulses, in particular to 
that of a contraction moving along an elastic pipe. In 
this case,, an increase of the diameter does not increase 
the velocity of the transmission of an impulse; and 
when the velocity of the contraction approaches to the 
natural velocity of an impulse, the quantity of fluid 'pro- 
truded must, if possible, be still smaller than in an 

open 



Digitized by VjOOQIC 



t4lJ Hydraulic Investigations ^ iCc. 

epen canal ; that is, it must be absolutely incansider-. 
able, unless the contraction be very great in comparison 
with the diameter of the pipe, even if its extent be 
such as to occasion a friction which may materially im- 
* pede the retrograde motion of the fluid.* The applica- 
tion of this theory to the motion of the blood in the ar- 
teries is very obvious, and I shall enlarge more on the 
fubject when I have tl>e honour of laying before the 
Spciety the Croonian Lecture for th^ present year. 

The resistances^ opposed to the ipotion of ^ floating 
body, might in some cases be calculated in a s^imilar 
lEumner : but the principal part of this resistai^ce ap- 
pears to be usually derived from a cause which is here 
neglected ; that is, the force required to produce the 
ascending, descending, or lateral motions of the parti-, 
cles, which are turned aside to make way for the moving 
body ; while in this calculation tneir direct and retro- 
grade motions ofily are considered. 

The same mode of considering the motion of a ver- 
tical lamina may also be employed for determining 
the velocity of a wave of finite magnitude. Let the 
depth of the fluid be a, and suppose the section of the 
wave to be an isosceles triangle, of which the height is 
4, and half the breadth c : then the foree urging any 
thin vertical lamina in a horizontal direction vvill be to 
Its weight as & to c; and the space d, through which it 
moves horizontally, while half the waves passes it, will 
be such that {c — </) . (a -f f A) = «r, when c e d zs 
-^. But the final velocity in this space is the same 

as is due to a height equal to the s;pace, recluced in the 
ratio of the force to the weight, that is, to the height 

j gi^, and half this velocity is ^ms/ (^-^xi)* which is. 

I * -■ , ' ^ the. 
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the mean velocity of the lamina. In the mean time the 
wave describes the space c + rf, and its velocity is greater 
than that of the lamina in the ratio of 4- -f 1 to K 
that is ^^^t- -f 1 or -^ + 2 to 1, becoming m (-^ -f i) 

7W+^) "^ "^^ V^^) ' '^^'''^' "^^^ * vanishes, be- 
comes w v/-^, as in Lagrange's theorem, and when b is 
small, n. (yl- + i- -^^^), orm^; but if . 

were small, it would approach to ms/ b, the velocity 
due to the whole heiglu of the wave. 



List of Patents for Invent A>nSf t(c. 
(Continued from Page 72.) 

Oamuel Crackles, o£ the town and county of th« 
town of Kingston-upon-Hull, Brush>manufacturer ; for 
a method of making and manufacturing of brushes from 
whalebone, which have heretofore been usually made 
and manufactured from bristles. Dated November 3, 
1808. Specification to be enrolled within one month. 

Samuel Brookes, of Bermondsey, in the county of 
Surrey, Tanner ; for splitting raw, bull, ox, and cow 
hides, so that each side of the hide so split may be 
manufactured for the purposes for which an entire bide 
has been before used, as follows: the grain- side for 
coach and chaise hides, and other purposes; and the 
flesh-side for losh hides, for white leather, for vellum, for 
tanning, and for other purposes. Dated November 3^, 
1808. Specification to be enrolled within four months. 

John Hartley, John Musgrave, and William 
Farmery, of Leeds, in the county of York, Machine- 
makers ; for a myachine for the* purpose of preparing, 

roving> 
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roving, slubbing, spinning, twisting, and doubling of cot* 
ton, flax, hemp, tow, worsted, wool, silk, or any other 
substance, into threads, preparatory to theiv being ma- 
nufactured, or otherwise used. Dated November S^ 
ld08. Specification to be enrolled within six months. 

Nicholas Fairles, of South Shields, in the county 
of Durham, Esquire ; for a windlass, windlass bitts, and 
metallic hawse-hole chamber, whereby great manual 
labour is saved, and a considerable less space of time is 
necessary in heaving to, and gett^g on-board ship^s 
anchors either in nioderate weather or in gale^ of wind. 
Dated November 15, 1803. Specification to be enrolled 
within four months. 

Jonathan Dickson, of the parish of Christ Church 
and county of Surrey, Steam Engine-maker; for im- 
provements in the construction of tuns, coolers^ vatts, 
and backs used by brewers, distillers, and others. Dated 
November 15, 1808. Specifioatioii to be enrolled within 
one month. ... 

Charles Gostling Townley, of Ramsgate, in the 
county of Kent, Esquire ; for an improvement applrca* 
ble to musical instruments of different descriptions. 
Dated November 26j 1808. Specification to be enrolled 
within one month. 

.Frederick Nolan, of Stratford, near Colchester, iij 
the county of Essex, Clerk ; for certain improvements in 
the construction of flutes, flagelets, hautbois, and other 
wind instruments now in use. Dated November ^6, 
1808. Specification to.be enrolled within four months. 

Charles Seward, of Lancaster, in the county of 
Lancaster, Block Tii\-manufacturer ; for some improve- 
ments in the construction of lamps. Dated November 2 6, 
1808. Specification to be enrolled within oiie month. 
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Specification of the Patent granted to Ralph Dodd^ of 
Change Alley, in the City of London, Engineer ; for 

• tniprffoed Bridge Floorings or Pkt/omiSy and fire*proqf 
Floorings and Boofings, for extensive dwelling Homes, 
Warehouses, and Mills. DatedJune 3^, 1808. 

With a Plate. 

A O all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said proviso, 
i the said Ralph Dodd do hereby declare that my said 
invention is described in manner following ; that is to 
say : A certain mode and method of applying malleable 
iron and other metals, and condensed earth or artificial 
stone, and described, in such like figures and sh^e as 
Jiereunto annexed. . 

Fio". I (Plate V.) a tubical rib, either to be used empty 
or filled, or part filled with condensed earth or artificial 
stone, or to be coated outside with the same, to be made 
of any figure, from the circle to the square, and to be 

Vol. XIV.— Second Series. U applied 
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applied from one pier to another, or bearings, either 
straight, eliptical, triangular^ or forming a segment or 
circle. 

Fig. 2 an upright shaft or column for sustaining heavy 
weight, strengthened internally or externally with con- 
densed earth or artificial stone, is either fitted wholly or 
in part. 

Fig. 3 ditto, with flanges or joints, for attaching onfe 
to each other, to stand upright or to be laid horizontal, 
for bearing heavy pressures, or conducting fluids or air, 
in a cold or heated state, through them, when part of 
the centi:e is left void of Condensed earth or artificial 
stone ; for that purpose the outside may be coated with 
. the same or not, at th^ pleasure of the user. 

Fig, 4 a square tube, to be coated internally or exter- 
nally with condensed earth or artificial stone, to be used 
for the purposes as described in Fig. 3, or with ot with- 
out coating, to be used as a beam, rafter, joice, girder, 
pile, or upright standard or stanchion, in any depth or 
breadth. 

Fig. 5 the same as described in Fig. 4, with the addi- 
tional ears or flanges marked a bj with c dj pieces of 
timber fastened to the same for nailing on laths, nailing 
or screwing down flooring, or making other necessary 
fastenings. 

Fig. 6 the same as Fig. 5, with the centre ears or 
flanges, to be used either perpendicular or horizontal ; 
when the latter, to be used with attached iron or other 
metal plates or materials, or receiving of them in h(>ri- 
zontal segments or eliptical forms. 

Fig. 7 the same as Fig. 6, with four or more ears 
w: flanges attached for purpose* described in Fig. 6> 

when 
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when connecting, with a segment, eliptical or straight 
plate> covered or uncovered with condensed earth or 
artificial stone from each other, as Figs. 8, 8, 8, by which 
means attached floorings above them are rendered fire- 
proof, and an effectual covering for houses instead of 
tiling or slating. 

Fig.. 9 a tubical beam, made of materials before de- 
scribed, with two upper ears or flanges to fasten down- 
platforms, decks, and floorings, or other attached parts, ' 
to be formed of any figure, from the square to the seg- 
ment, taper, twisting, or anglewise; made water-tight, ^ 
to prevent their sinking. 

Fig. 10 an upright shaft or column, as described in- 
Figs. 2 and 3, in the two projecting ears or flanges, 6n,' 
each side, for attaching to any fixture. 

Fig. 11 the same as Fig. 10, when made without ears, 
and used as masts, standards, yards, or booms. 

Fig« 12 a square tube, with centre upper and under' 
ears ot flanges, to be used as in Fig^. 6 and 7. 

Figs. 13, 13, 13, the various parts when combined in 
the format^n of houses, warehouses, of mills, coated 
or not, internally or externally, with condensed earth or 
artificial stone. 

Figs. 14, 14, 14, 14. The various parts when com- 
bined apply to vessels floating in or on water, or to 
contain any fluid, coated or not, internally or externally, 
with condensed earth or artifaciai stone. 

In tVitness whereof, &c. 
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ilp^tficatibh of the Palefd granted to Charles Seward, 
ofLdncdsteVj in Vie County of Zancaster^ Block-Titi" 
inahufactuTer ; for Tmprovemenis in the Construction 
cf tamps. Dated November 3, l8o3. 

With an Engraving. 

A O aii to whoAi these piresettts shall come> Die. 
N6W know Yfii that ih compliance With the said proviso, 
I Ae baid Charles Se^t^ard do hereby d^cilire that my said 
iniienli<t>h tn dicscribM in manner following ; tlidt is to say : 
I idiall lihrt give a full ahd complete description of what 
I term my improved lamp, and then point out those ikit- 
^oTtenvchts which I call 6iy tiwtt ; ob»6tvitig that 1 would 
daim a patent for edch of thcs^ imprbvetti^hts sepa- 
rately, as well as for the improved lamp itselfl iTiis 
eoiiibination of improvtftmeiits in the construction of 
lamps may rettiain die same, and yet the form of. the 
tM&^ be iiifinitely le^ried. the following is a descrip- 
tion of the inost useAai and comm6n fottn of these kmps. 

Description of the tamp.. 
A, Fig. 1, (^late VL) is the lamp or reservoir of the 
6il ; the shape of which i^ immaterial, sd that it \>e made 
very shallow, or at least as shalloMf as it conveniently 
may, in order that the oil be always niear the. Hame, and 
have as little as possible to ascend up the witk. It is 
also of some importance, that the body of the lamp be 
made no larger than tx> contain a sufficient quantity of 
oil for each time of burning, bb is the fiat tube, to 
contain the wick. This tube is made so long as to reach 
quite to the bottom of the lamp ; and, in order to give 
room to the wick, a little of one side of the wick-tube is 
cut away, or doubled up at the bottom, as at c, Fig. i, 

V which 
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i^hich is a section of the lamp^ but represents the wick- 
tube entire. The s^dvantages attending this construction 
of the tube are, that the oil is warmed and kept froai 
coagulating, especially tliat part of it which immediate^ 
surroundis the wick, and is in contact with the tube^ 
i^hich, in consequence of its conducting pouter, sooia 
became warm throughout its whole length. Also the 
Wick in a tube of this construction is not liable to slide 
down and extinguish the light, a defect frequently met 
with in lamps having tubes of the common constructio*u 
The wick-tul»e is soldered, or otherwise fixed, into « 
small round plate of tin, brass, or other suitable metal^ 
the edgfe of which rests upon a shoulder on the inside laf 
the brass screw dd. The plate and tube are held in their 
situation by means «f a male screw e^ as in Miles^* 
lamps. 

Fig. 2 represents tlie above plate, in which J is the 
tube, andy a small hole for the admission of air; 8 it 
the chimney or lamp-glass ; the shape of it is distinctly 
seen in the figure, and therefore requires no description. 
tt is placed about a quarter of an inch abm:e the ^top of 
the wick-tube, leaving a space from the bottom of tha 
^chimftey to the top of lh6 brass screw of about half an 
^ inch for the admisdioti of air, instead of having air tubei 
4s in Argand's IsQups. fiut the proper height of the glasi^ 
chimney above the lamp must be determined by experi- 
ment, for it varies with the size of the wick-tube and the 
siie and feven the form of the lamp. The chimney's sup- 
pott consists of a pretty strong wire ^^, the lower enl 
6f which is soldered, or otherwise firmly fixed into the 
body of the lamp at A, and to the other end at & is sol« 
(iered, or othewise fastened, a hoop of tin, or any 

other 
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other metal capable of springing or opening/ so as to 
embrace the lamp-glass. The lower end of the chim* 
ney rests upon a support k^ firmly and immoveably fixed 
to the wire gg. In order to keep the lamp-glass steady, 
this support should at least be a quarter of an inch 
wide : the edge of it is only seen in the figure. These 
chimnies are not liable to be broken by the heat of the 
flame; they are also much stronger than cylindrical 
glasses, and have a handsome appearance, especially, 
when the globular part is ground or roughened. 

Directions far trimming and using the Lamp. 

Unscrew the top, and charge the tube with a piece 
of wick, leaving nearly a quarter of an inch of the wick, 
above, and about one inch below the tube. The higher 
the wick is the better, so that the lamp does not smoke. 
It is proper to observe, in regard to those lamps widi 
chimnies, that they are more liable to smoke immedi- 
ately after placing the chimney than when it has been 
on a few minutes and got heated by the fiame. The 
wick is easily introduced into the tube by means of a 
strip of tin, which is sent with the lamp. Having 
charged the tube, replace it in the lamp, taking care to 
put the end of the wick so that it may lay at the bottom 
of the lamp, on that side of the tube which is cut away, 
in order to make room for it. ' 

Having filled the lamp, screw the top tight down, to 
prevent the oil from spilling. The proper oils for these, 
and all otl^er lamps, are those which are cleai*, and of a 
pale colour. The dark-coloured oils generally contain a 
considerable quantity of impure matter, which, not be- 
ing inflammable, accumulates on the wick^ and remains 

there 
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there in the form of a crust ; therefore, if whale oil be 
used, it must be the cold-drawn, which may be distin- 
guished by its transparency and pale colour. Whenever 
bad oil has been used, on changing it, the wick that has 
been used with it must also be changed. 

If the lamp be trimmed m a morning, or sometime 
before using, the dirt and other extraneous matter cou^ 
tained in the oil will subside. 

A fresh piece of wick must be put in every two or 
three nights, and the burnt part cutoff every night; 
and though the whole of the oil should not be consumed 
in one burning, yet the lamp ought to be filled up eveiy 
time it is used. 

The, oil when not in use should be well corked up, 
and the wick and every thing belonging to the lamp 
kept as clean as possible. 

The roughened glass chimnies are best cleaned with 
soap and water; and the others may be rubbed with a 
piece of washed leather. 

J shall now point out those improvements vf^iich I 
cl^im separately as my own. 

First. The additional length of the wick-tube, or its 
reaching to the bottom of the lamp. 

Secondly. The contrivance at the bottom of the wick« 
tube for giving room to the wick, and preventing it from 
^ding down. This contrivance admits of the tube being 
made wide. 

Thirdly. The additional width of the wick-tube. 

Fourthly. The shape of the chimney or lamp glass. 

Fifthly- The manner of placing the chimney, or its 
application to lamps of any construction. 

Sixthly. The manner of supporting the same. 

In witness whereof, &c. 

Obser- 
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Observations by the Patentee* 

Liglit may jastly be considered ns one. of the Tjeces- 
tfatie» oi life^ and it is o^ so much importance, and com- 
|toses so considerable an article of expense, that every 
improvement tending to facilitate its Hse^ apd economise 
im^ Gonsumption, certainly merits the attention of the 
]MibUc, and is an object equally interesting to the stu-. 
«tent, the man of business, and the mechaoic ; but at 
«li« Mi#e time it must be acknowledged, tli^acbeap 
ttseful Ifttnp^ suitable for every situation, is i^iti a den- 
itrstum* In hopes of supplying thi^ deficieiioy, C. 
Seward presents to the public his patent iaiproved lamps. 
These lamps are made of tin, brass, silver, and other 
9i€tals. They ane constructed of various forms, accord* 
ing to the purpose they are intended to answen They 
are used eidier with or without a chimoey or lamp glass. 
This chimoey is open an improved construction, and fu4 
liable to be broken by the flame. 

There ajne many advantages peculiar to these lamps : 
they bum the most common oil without the least sanell 
4ar snofce, aud at the same Uin,e give a bright and clear 
light. They may be used in auy situation, and are 
equally eligible for the manufactory and the drawing- 
ffCKND. Their simplicity, the ease with which they ace 
IliaMgecl, and the gi*eat saving of expense, reader them 
proper to be used for every purpose, and in every situ- 
ation where li^t ts required. It may be proper to ob- 
serve^ that, from the simplicity of tlieir construcUon, 
Abcse lamps are capable of being made to assume ^he 
most elegant forms, and are susceptible of being easily 
ornamented; which iii this age of refinement are no 
small recommendations. 

The 
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The Patentee begd leave to recommend chimnies of 
f on^hetied glass, as they not only render tlie light inil<l 
and agreeable^ but what is of die greatest importance, 
ihey certainly preserve the eyen^ in protecting them 
from the direct rays of light proceeding from the vivid 
and da;s^Iing flame of the lamp. It is a common^ thonglv 
erroneous opinion, diat a considerable quantity of light 
is lost in passing through shades of roughened glasn. 
A little refliection will convince those acquainted with 
the principles of optics, that in this case that is very 
little actual loss^ but only a dispersion of the light. 

Specification qf the Patent granted to ZMUJMhB Bae- 
EATT, of Croydon^ in the County of Swnej/^ Gentlp- 
tnan ; for a Machine for Washing lintn and Cotton 
Clothes^ and other simiUr things; to which there viay 
pe affixed or omitted at pleasure, a Contrivanoe for 
pressing the Water from them, mw commonly done by 
pjringing* 

Dated October Si, iSQSi^ 
With Engravings. 

X O all ta whom tbes^ presets phaU ^ma^f kf:. 
Now KNOW Yti that in eompUanos wiU^ die said promo, 
I the md Za^chmab BsM^ratt 4o iN^eby 4e«We thai »y 
md inv€»lk>» ip deac^rih^d in lawMar foUowingi thai m 
lo say; I <>«B9lruct a mwi^sf^ trQug^ of a «onvfii»tf)t 
tiiie fiir (tme f^emcm to jliiid »t, vidi ^m incfiflKd betiiomi 
and X imbe ait unevfft jrariaae on the insiiib of Ai$ 
tvmi^ by imaaimg grewet or ynojectioiw iheFaon, taking 
cace te^ kam M aliai|» ^HigleB tint iMy cstd^ and 
^b^sdaif ^nwge Iktf tluogs put into tke xntuMrmf wd 
Vol. XIV.— SECOND Series. X at 
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^t certain convenient distances, say about an inch as^n* 
der, I boUow out the ribs of the grooves so as to give 
them a wavy appearance, and into these hqllows I spme- 
times introduce small pieces of buff or other leather, or 
other elastic or suitable substance, of about tWQ inches 
longr and about an inch wide, which in the operation of 
washing are presumed to act sioii)arly to the human fin- 
gers. These elastic pieces are not absolutely necessary, 
though the washing is better performed with than withr 

^ out them. A hole should be ipade in the botfom pf the 
trough to let off the suds when done with. On the in- 
side of the trough, and parallel withnts ends, nearly 
about the top, I fix on centres a roller either partially 
or entirely covered with cork, leather, or some soft sub- 
stance, to prevent noise in the operation of washing ; 
which operation is performed by a person pressing the 
cloaths in the tft)ugh ^ith a loose board, ^ig. 5 (Plate VI.), 
called ah agitator, the under side of which is supported 
by, fuid moves on the roller above mentioned. Tliis 

X agitator is constructed of one or more pieces of board 
of ab^ut two feet six inches in I^gth, framed together 
so as to form a flat surface nearly of the width of the 
interior, having two holes or spaces cut out in the upper 
end for the operator*s hands. The lower end, about an 
inch high, is covered with leather, cork, or other fit 
elastic soft material, with one or two pieces projecting 
at the bottom, similar to those in the hollow 'parts df the 
grooves in the inside of the trough. I fix across the top 
pf this trough a strong bar or shelf of wood, on whith 
when recpiired I place an appaiAtus of tfnypvopei* cbd> 
^truction.for pressing out the water firom the things that 
have been wa^ed, to be used instead of wringing them 
by the hand, in. the mode now commonly prs^ctised.^ 

. ^ . . ••■ . , In 
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In the margin of these presents is shewn an apparatus of 
a simple construction for the purpose above mentioned ; 
it is merely a box or tub, into which the wet things may 
be put, and the water pressed out by a piece of wood 
(of the size nearly of the interior of the box) attached 
to the end of a screw fixed in a frame, as exhibited in 
the drawings. But a lever, or any other means of 
creating a pressure on the wet things may be adopted, as 
fancy^and convenience may suggest, though if the screw 
be employed, as shewn in the drawings, it should be 
encircled to a convenient height with a cylinder of lea- 
ther, or other proper material, to keep it free from wet^ 
which would render its action stiff and unpleasant. 

Fig. 4 (Plate yi.) is a transverse section of a trough 
divided by a partition a, so as to form a double machine, 
one side having leathers by inserted in the hollow parts 
of the grooves, and the other without any leathers ; c c 
the rollers on which the agitators work ; g end of pr^s« 
sing apparatus. 

Fig. 5 shews one of the agitators ; d the lower end of 
the agitator covered with leather, under which 1 sonie* 
times put cork ; e projecting pieces of leather. 

/ Figs. 4 and 6, the cross-bar, on which the pressing 
apparatus may rest. 

Fig. 7, the pressing apparatus (grooved at the sides 
and bottom, .which form holes to let the water out), into 
which the wet things are to be put to be pressed. 

Fig. 6 is a view of the top of the double machine. 
Fig. 4. 

A single machine, consists of a trough similar to either 
of those on the sides of the partition a Fig. 1. 

In witness whereof, &c* 

X 2 , Specificatim 
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Spetificati&n of the Patent granted to Samuel Ceacklbi?^ 
of the Town and County of the Tovm of Kingston-^upon^ 
Hutl^ Brush'tnantifacturer i for a Method of making 
and manufacturing of Brushes from Whale^hone^ which 
have heretofore been usually made and mamifactureil 
from Bristles, Dated November 3^ 1S08. 

j| O all to whom these presents shaQ come, &c. 
KoW KNOW YB, that in compliance with the said provisq^ 
i th6 said S&mifel Crackles do hereby declare that the 
natiir^ of my said invention, and the manner in which 
the same is to be performed, is described and ascer- 
tained iii the following explanation thereof; that is to 
say : Take the hone which comes from the month of the 
whale, and boil ot steep it in water for such a length of> 
time as the nSLtui^e of the bone may require to make it 
soft and flexible ; in which state it may be cut with ^ 
plane, knife,* or other sharp instrument, engine, or ma^ 
chine, into th^n shavings, slices, or substances, which 
inay be split, cut, or torn, by having lances 6xed in 
front of the plane, knife, or other sharp instrument^ 
engine, or machine, into small pieces or substances, as 
near tesentibliiig bristles as may be ; and may be made 
thicker or smaller in the splitting, cutting, or tearing 
thereof, ^ as to render the brushes to be mahilfactufed 
therefrom more hard Or soft, according to the different 
purposes the same may be respectively intended. And 
f6r the more convenient boiling or steeping,' and work- 
ing the bone in manner aforesaid, it may in the fitit m-' 
' stance be cut into lengths of about nine, twelve, or 
eighteen inches, when it will be found to work With 
greater ease and convenience than otbwwisd. When 

the 
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the bone is brought by the abQve process to substances 
resembling bristles, it must be laid in a contrenient 
place, that it may become perfectly dry, which it will in 
geueral be in half a day, or thereabpnts ; and then it 
may be used and substituted in the place and stead of 
bristles, and brushes may be made and manufactured^ 
and used in every other respect as those brushes which 
have heretofore Keen usually made and manufactured 
from bristles only ; those that are to be set with pitch 
may be seared or singed at^ one end with a hot iron, to 
make them resemble the roots; and beat at the other 
to make them resemble the flag of the bristle. 
In witness whereof, Bcc. 



Practical Rules for finding ibc Strength of Tinker. 
Dtdmedfrom Dr. Young's Lectures. 

Communicated by a Correspondent. 

L X O find the number of hundred weights that 
will break a beam of oak supported at both ends, if 
placed on the middle. 

Rule. 
Multiply the square of the depth in inches by 100 
times the breadth, and divide by the length. 

Note 1. From i tp { of this weight maj be safely 
supported in practice. 

Note 2. If the weight be equally divided throughout 
the beamy the strength will be doubled. 
Note 3. Fir is probably a little weaker than oak. 
IL To find how muah n beam of oak er fir wiU sink 
when it is loaded in the middle. 

Rule 
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liule'2. 

Multiply the cube of the length m inches by ths 
given weight in pounds, divide by the cube of the depth, , 
and ten million times the breadth. 

Note 1. This sinking is independent ©f any fixei 
setting of the wood, which will often be occasioned by 
it : and the inequality of the wood will often cause the 
sinking itself to be at least twice as great as the calcu- 
lation. 

Note 2i The rule is the most correct for fir : oak sinks 
a little mure^ 

Example 1. Let the depth be 6 inches, the breadth 
3, and the length 120. 

Square of the depth 36 * 

Breadth X 100 S^oa 

Length 120) 10800 



90 cwt. 



Whence the load may be from 1 to 20 cwt. in the 
middle, or. from 20 to 40 divide^ equally. 

Example 2. Let the same beam be laid on its flat 
side. 

Square of the depth ^.....«...'. 9 

Breadth xlOO 600 



5400 



Which is half as great as before; 



Example 
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Exawple 3. Let the first beam be loaded. wit)l 20QQ 
poitnds. in the middle. , , . 

Cube of the length .1728000 

Weight.. , , 2000 

Cube of the depth ., 216 ) 3456000000 

Breadth :.;....*. -3)16000000 

' , • 10000000)5333333 ' 

J. ' - 

• ' • .5$ 

Or a little more than half ah inch ; and in practice a 
sinkiiig of an inch may be allowed, besides the setting. 

Example 4. Let the flat be loaded with 1000 pounds 
only. 

Cube of the length 1728000 

Weight lOOO ' 

Cube of the depth 27 ) 1728000000- 

Breadth 6)64000000 

• 10000000)106666(56 
1.067 

Twice as much as before, although the load- bears the 
same proportion. to the strength. 

See young's Natural Philosophy, vol. 11. pp. 48. 
50. 169. 

Description 



I 
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fkurtjftHin^ a Mathine for dosing Bdots ttnd Shes in n 
standing Posture. By Mr, A, SfASS, rf Porter Street^ 
Newport M^^ket. 

From the Thansactioks of the Society for the Encou^ 
' ragement of Arts^ Manufactures, »nd Commerci:^ 

With Engravings. 

Fig. 1 (Plato VJL), a, the dgmp or boot-hoId^Nr, Hv- 
ing a cross joint acting within the block b^ more plainly 
shewn in the section of d»0 Mock at Fig. 3. 

c a strong pieq^ of wood firmly fixed in the table, 
having three holesi or mortises to receive the tenon of 
the block b^ and thereby to. alter the position of the 
clamper boot^^holder : the sloping one is for sadlers-* 
work \ the other two, being one over the other, ^e to 
raise or lower the work to suit the height of the woik- 
man ; d d the lower arms of the boot-holder ; e e strspn 
from the pedal m^ joined to the arms by sm^U hookSy 
by which means the foot being pressed on the f^^i 
tightens the work in the boot-holder j ff a box or table 
with a dra^rer under it, 

g a crossing strap^ serving for the pedal strap, to be 
fastened to when the boot-holder is placed obliquely- 

Fig. 2, a side view of the bootrholder and block. 

Fig. 3, a section of the joijat in the block, one arm of 
the clamp or boot-closer being mortised through the 
other. 

Fig. 4, a side view of the table with a half round am) 
h (Kmtisedi into the post t*), huTing a ifemp k reacUng 
down to the pedal to hold the work on ; / aoodieF 9Mr*> 
t)se ion the post % to turn jtftie wods. tke ether end fiire^i 
most. 

Fig. 6, |L section of the block h, 

Figi 



Digitized by VjOOQIC 



^.^. 



m.3 



HyEToUM, Second Series. 



J^,10. 




Digitized by VjOOQIC 



Digitized by 



Google 



hnprwcd Watch JEscapement* Ul 

1"%- 7, a plan of tba table, ahewing the two morUiet 
of the post i. 

Several persons have given their testioiony to thtt 
utility of the machine. 



Description of a Watch Escapement^ invented hy 
Mr. & Mekdham, of Counter Street^ Borough*, 

From the Transactions of the Society for the EncoUs* 
ragement of Arts, Manufactures, and Commerce. 

With Engravings. 

X BEG leave to lay before the Society, a modd 
of a new escapement, the principle of which is, that 
the balance acts without fxiction, and the movement in 
itself very simple ; the impulse is given without jarring^ 
the inequality of power through the train has no per- 
ceptible effect on the balance ; and no additional weighs 
however great, can produce more than a regular and 
gentle increase of impetus on the balance. 

The following Letter is from Mr. Thomas KamsaVi 
of Islington. 

Having attended the Committee upon Mr. Mendham^s 
escapement, I think it a justice due to a man of genius, 
to give my opinion further upon it 

In viewing mechanical improvements, we should not 
confine our ideas to their present pr9perties, but should 
consider what improvements the principle will admit o£ 

As the principles of Mr. Mendham^s escapementy and 
that of Mr. Mudge^s, which obtained a bounty from 

VoL-^XIV. — Sbcqni^ Series. Y govem- 
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governiDent, are much the same, i shall compare Xhe one 

with the other. 

The impulse givdn to the balance without friction, is 
exactly the same as Mr. Mudge's. The remontoir is bent 
up by the maintaining power in a similar way to that of 
Mudge's, but from the form of the pallet, which is a 
plain surface, it is not so perfect Mudge's, from the 
form of the pallet, bends the remontoir always to the 
same place, the other is bent higher or lower according 
to the force of the maintaining power, but by forming 
the pallet like Mudge's it would render them alike in 
that respect. The only other objection is the spring de- 
tent that detains the wHfeel, when it drops from the pal- 
let of thereinontoir; it is the same as that of a detached 
escapement, consequently exposed to the whole force 
of the maititaining power. To compensate for these 
objections, the arc of vibration is not limited like 
Mudge's, which is of great importance ; and having only 
one remontoir, it is more simple. It is, thcTefore, su- 
perior to Mudge's in having only one remontoir ; and 
being unlimited in the arc of vibration, it is superior to 
the detached escapement in giving the impulse without 
friction. , 



In the. escapement referred to, there are two principal 
peculiar properties in the invention, both which I con- 

^sider inperior to any thing of the kind kid before the 

'public ; first, the balance isikept in motion without any 
firiction. whatevier, and in a manner so simple, that even 

.'movements of inferior workmanship must go with- great 
accunUy. *. ....... 

-. . ; Being 
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. jBeing not in this line of business, or acquainted with 
Any persons in the trade, wh^re I might have had an 
opportunity of examining different escapements^ I cer- 
tainly Ubour under many disadvantages, for since I have 
been honoured with the Society's medal, I have heard 
of an escapement by which the balance is kept in mo^ 
tion without friction, but being limited in the arc of 
vibration, complicated, and very expensive in the. move- 
ment, it renders it much inferior to mfne. 

lu tlie second place, the balance is k|?pt in action by 
an impelling power without any blow whatever; all 
other escapements which have faljeu withjix my notice 
have kept iqD the vibration by a direct blo\^ virtually on 
the b^ance itself, which I have always considered to bp 
a g^r^at disadvantage, for a blpw upQi> any thing of tbp 
nature of a spring, produces that kind of shock which 
€an by no i^eans be convenient or sejrviceable. in keep,- . 
ing a steady motion, which is so essentially .necessary, 
but is on the contrary disadvantageous. 

The figure, Plate VII. Fig. 8,. represents the escape- 
ment without the rest of the train ; a a are the twp 
plates of the frame between which the train runs y b'^ 
tlie last or balance wheel of it, with teeth nearly similar 
to that of the balance wheel of an eight-day clock, 
moving With the flat face of the tooth forward against 
the pallet c of an upright spindle d\ t '\& a locking 
spring nearly similar to a detached one, liaving no extra 
spring to pass to and fro with. Above the pallet c is a " 
very small one/, which is fbr the purpose of unlocking 
the wheel, which is better shewn in Fig. 9 ; at the 
lower part of the spindle d is a hair spring g-, so pinned 
as to bear the pallet/ against the locking spring with 

Y 2 sufficient 
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sufficient power^ so that of its own accord it frees the 
wheel and lays the pin h which comes through the plate 
gently up to the stop,, consequently the tooth falls upon 
the pallet Cy but so close home to the centre of the 
spindle that it has no power to pass of its own accord ; 
the pin h referred to is fixed to the top extremity of the 
pallet Cj and rises perpendicularly through the plate a 
some way above the surface. , 

The balance i is fixed on the centre of its spindle, 
prinoipally on account of equalizing the weight, besides 
which it is the most convenient to be so ; it is supported 
between the plate a, and the cock ky precisely over the 
spindle dy consequently the action of each is in the 
sam^ arch, and the connection is between the pin h of 
the pallet, and th^ pin / of the balance (a pin fixed in 
the balance at ithe same distance from its centre as the 
pin k is from the centre of the spindle rf, and' suffi- 
ciently long to touch the pin h sideways), there is ^ext^ 
fore no friction whatever between them. 

Having mentioned the different parts of the escape- 
ment, I shall proceed to explain its action. The im- 
mediate course of vibration is from the spring gy the 
balance spring is so placed that the pin I of tjxe balance 
stands near the pin h of the pallet ; it is to be remem^ 
berdd, that the tooth of the wheel rests on the p&.llet 
during the vibration of the balance, so that when the 
balance is put in motion the pin / comes in- contact with 
the pin A, which stands perpendicularly, almost im- 
perceptibly fine, and carries it back ; as soon as moved, 
the tooth of the wheel gives it an extra assistance of 
^bout one-fifth of a circle, passes and lays the next 
tooth on the lock \ on the returq of the balance, th^ 

gpriiig 
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spring g applies all its power in urging the balance for<^ 
ward till it comes to the stop, the balance then main* 
tains its motion, and the small pallet f having unlocked 
the wheel, the tooth fiills again on the great pallet r, 
and waits the return of the balance. 

The balance carrying the piece h back forms a most 
admirable banking without any extra apparatus, which 
is generally done by some kind of stop on the hair 
' spring, which must have an irregular effect ; the far- 
ther the pin is carried back, the stronger the spring 
operates against it, and from the extent where the piece 
may be forced back to, there is play for near two 
whole circles of vibration, without any possibility of up* 
setting. The balance of the model vibrates about a 
circle and one third with extraordinary freedom, though 
a course train of four wheels, a large and heavy balance^ 
with only the power of a stout watch spring. I there- 
fore think the power necessary to carry a train with thit 
escapement, may be considerably less than any other of 
a detached naturet 

Fig. 9 represents the axis d shewn separately, in order 
that the arm and pin A, and little pallety^ may be seeo 
more distinctly.' 

Fig. 10 shews the balance wheel &, and the nj^tbod of 
locking and unlocking. 



A Treatisg 



Digitized by VjOOQIC 



{ 166 ) 

A Treatise on the Diseases of Sheep; drawn up front 
original Communications presented to the Highland 
• Society of Scotland. 

By Andrew Duncan, Jun. i/./>. FnR.S.E.and AL.S,L* 
(Continued from page 118.) 

OP. 4. Sometimes on opening die belly the whole 
bpweJis are found swimming in bloody water^ although 
ame of it is contained in die intestine3. The gall-bladr 
der is contracted and sbruuk to a size i^carcely d)serva- 
jble, and is almost em^ty of bile* The membranes cou^ 
nepdug it with the other parts are inflamed. The urinary 
bladder is always eo^y, but Mr. J. Hog did not find it 
to be ruptured in ^e causes which he ex«nined> as ftaa^ 
the Rey. X>.r. Findlater's observations be had been led to 
expect. The smaller apartnvei^t of the •stomach bad 
sp9ie purp][e spots, on it which were thicker than the rest 
of its &ubstp.nce. In this y^riety^ the pentoneum ffOvei;- 
ing the whole intestines, and lining the cavity of tl}^ 
belly» is the seat of. the disease/whicb i^evk would be 
peritonitis. ^ , 

It may be known during the life of the animal by the 
sw$Uing hanging low instead of rising up at eadbi side of 
the back, as iu the first species, and by bxi esdfl^t feat- 
ing of fluctuation when the one hand is applied flat to 
the one side of the belly, while the opposite side is 
struck by the palm of the other hand. 

B.. Sickness in the Flesh and Blood. — Sp. 5. " In some 
i\)stances of the disease, and these the most violent, no 
one part of the stomach or bowels seems to be more af- 
fected than another. There is a general redness over 
ihe whole, and the flesh of the animal is quite tender 

and 



Digitized by VjOOQIC 



On the Diseases of Sheep. lev 

and softy soon assuming a greenish hue. la this case 
(phrenitis?) the brain partakes of the affection^ and its 
ressels are red and turgid, exhibiting, with the excep- 
tion of the blackness, the same appearance as that men- 
tioned in the bowels. In all cases where this is ob- 
served after death, the disease has been very quickly 
fatal, seldom exceeding Four, or at most six hours from 
the first apparent affection." Mr. Stevenson. 

Sp. 6. " That species of sickness which is seated in 
the blood is not so readily discerned in the living ani- 
mal ; nor does it affect the carcase so much if bloord be 
let - There seems to be a tendency in the blood itself 
to decompose and putrify, and not un'freqnently there 
are appearances of inflammation on the membrane 
lining that lines the breast fpleuritis) ; or on the dia- 
phragm (dtaphragmiiisj^ and the distemjf^er has a strdng 
resemblance to pleurisy;'* Rev. Mr. Singers. 

These two species, if indeed they be distinct species, 
are "both included by the other writers under the same 
denomination, and it is therefore scarcely possible to 
ascertain to which of them their observations belong, 
Mr. J. Hog says, that the whole body is hoved and 
swelled like a loaf, that the fore legs are certainly the 
worst, that the kidneys are in the same state of nlortifi- 
catioa as in the two first species, that the symptoms and 
the smell are the same, that they are carried off by it 
in the same short space of time, and that it 4s die sanfe 
disease with the black spauld^ which prevails among the 
young cattle in the west of Scotland when the grasses 
fail, and they begin to feed on fodder and dry herbage. 
He also observes, that all the old sheep Which die* of the 
sickness,, as well as the hogs which fall in May, are'cai*^ 
ried off by this species, although individuals dteW It It 
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One same season, when they are dying in great numbeni 
of the bowel-sickness. On the .whole, however, the 
mortality is not nearly as great, not indeed above one^ 
tenth, or one-twentieth of that occasioned by the other* 
Causes of Sickness. — Althoiigh a few old sheep and 
Iambs occasionally perish from the sickness, it may be 
considered as a disease peculiar to hogs, and the sounder 
that hogs are bred, and the higher condition they are 
in, the more apt is the sickness to break out amongst 
them, the more violent are its ravages, and the sooner 
do they die when attacked. Heath sheep are also sup- 
posed to suffer more from it than the white-faced and 
fine«>woolled breed. When it sets in severely, it is not 
tuicommon for one-tenth of the young sheep to be car- 
ried off by it. But as it is not half so fatal to hogs which 
are allowed to pasture with their mothers as to those 
which are hirseled or reared by themselves, it is proper 
to notice in this place the manner in which these plans 
a^ect the habit of the animal. By hirseling, tliey turn 
out more uniform in shape, size, and condition, but 
they acquire a dullness and inactivity which does not 
leave them till next season, and then not entirely. They 
are also deprived of the experience of their naothers, 
and feed injudiciously, gathering in crowds, and in- 
dulging in the richest spots of their pasture, remaining 
all night dn their layers without rising to eat, or to pass 
dung or urine, and next morning devouring to excess 
any thing ihat comes in their way ; they are less capa- 
ble of sheltering themselves in storms, or finding food 
when the ground is covered with snow; and are less 
able to support the hardships of winter, losing their 
high condition very.quickly. Their constitution also is 
^•nfeabledl^ and doe? not last more than six or seven years. 

Ou 
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On the contrary, by adoptvpgt^hei nior[S4iatuSralplaii 
of allowing them io follow their mQthers, they \xesnefi% 
by tlieir exp^rienc^, both i^ sheltering themsehrea in 
severe weath^er ^nd in their ms^ni>er of feedtng, rising 
aloixg with t^em to feed w hour or two ei^ry ni^t, and 
in the mprning, ^fter cropping a njioderate quantity pf 
rich gra$$4 getting out of their own accord tp the upper 
parts pf ^eir pasture. They thus become .more active 
^ud vigorousj suffer less from the severity of wintec, and 
acquire a cofistitutioR which lasts fox eight or nine 
years. 

Notwithstanding some sheep die of sicknesa in all sei^^ 
sons of the year, its ravages are almost entirely confined 
to the winter-month^} and commence sooner or later, 
according to the state of the weather. It is not frequent 
till Martinmas ; and if considerable numbers die before 
the' time of smearing, it indicates great loss from it 
through the winter. It seldom prevails until after the 
vegetation has been checked by frost in the moBth of 
October, and it is most destructive in November. When 
at that season there is any sudden change from mijd 
weather to frost, or if raipy days are succeeded by frosty 
nights, especially when accompanied by )ioar<>ftpst, it 
is particttUi^ly fatal' ; so much so, indeed, that in going 
out in the morning the shepherds will put on old eloth^ 
as they e:«:pect to have some of theii^ hqgs ta cany home^ 
It becomes less frequent after steady frost sets^n, but 
again carries off 9. few in May ; and Mr. W. Hog says, 
that he has invariably observed, that deaths are more 
frequent a day or two before the weather actually 
changes. ^ 

^< Th^ sickness may be immediately brought on by 
nmans of frozen gras$. It is dangerous for the young 
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170 On the Diseases of iheep. 

sheep to haunt through night among those spots of 
ground where frost mistis settle deep on the softer grasses. 
But ill dry pastures they are more eager to get at these 
spots than in green walks, being urged to Seek after the 
most succulesit grass to abate thirst, and the hollow 
spots of a dry sheep-walk, on a southern declivity, are 
very likely, when in any degree moist, to he heavily 
loaded with hoar-frost. The effects of grass eaten in 
that state on the tender bowels of the hog sheep, resem- 
ble those *of frozen potatoes eaters by black cattle, which 
immediately engender astonishing quantities of noxious 
gases, and quickly bring on infiammation and mortifica- 
tion.'* Mr. Singers. * 
Another immediate, and often very destructive cause 
of sickness, is, when they are obliged by a heavy storm 
of snow to work and eat on places already tared and 
fouled ; for in these circumstances they eat any thing 
which comes in their way, as rotten fern, spratt, fog, 
roots, or whatever they can reach. 

Pet slieep, and others that have night shelter, are said 
by some to be seldom affected by it ; but Mr. J. Hog 
asserts that he h^ seen many instances of domestic 
sheep, called pets, dying of the sickness; and that iii 
the counties of Ross and Sutherland, where many of the 
small tenstntg house their sheep every night of the year 
for fear of foxes, the sickness rages with uncommon 
severity. 

With regard to soils, the hardest, driest, and soundest, 
•such as ley heather, are most subject to sickness. Such 
pasture has the same effects upon them as corn has upon 
horses. Their bellies are lighter, they run faster, they 
keep their wind longer, they are of a hot, dry; and cos- 
tive habit, and are subject to inflammatory diseases. 

Ley 
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Ley heather in general grows in bushes, and is remark* 
ably strong and heating, while around its roots the 
grasses are of the softest and most delicious kinds. In- 
deed, all kinds of pasture, of which one part is fine uid 
another coarse, are liable to great loss from, sickness. 
Sheep are remarkably fond of sweet juicy herbag^ ; any 
spots of it therefore soon become eaten, trodden 
down, and foul; but this does not hinder them from 
occupying these favourite spots, and filling their sto- 
ipach with raw watery food, plentifully intermixed with 
impurities. Hence the danger of the gras? growing 
roi^id mole-hills, on the banks of rivulets, &c. and of 
grass the produce of sheep tath, such as that of old 
sheep-walks, and especially of what is called the hog- 
f(mce. Tath-grass they nauseate until it has been af- 
fected by the firost, when they eat it in quantities evi- 
dently dangerous to them. 

Ciire of Sickness, — ^This disease may almost be said to 
be incurable, for even if we were possessed of a specific 
against it, as Mr. W. Hog justly observes, it would 
avail us but very little, as one half of the sheep attacked 
by it are dead before they are discovered ; and when 
they dd recover, it leaves them in such a state of weak- 
ness, that they have little chance of surviving the seve- 
rities of winter and spring. Notwithstanding this, num- 
berless remedies have been at different times extolled as 
certainly successful ; but, as might naturally have been 
expected, they have fallen into neglect. Some of them,' 
indeed, such as the exhibition of whisky, could only 
a^^ravate the disease. If in any instance a cure is at all 
possible, it can only be effected by such means ^s are 
calculated to counteract inflammation, pf these, blood- 
letting is chiefly to be relied upon, and the veins at the 
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tally inside oi the forell^g, and angle of the eye, may be 
opened. At the same time, refrigerants, such as nitre ; 
or cathartics, a& Glauber tolts or common salt, castor 
oil, infusion: of tobac(io> may be exhibited, either by the 
mouth, or tobdcco-smoke in the way of glyster. If the 
blood should flow freely, and purging bb induced, reco- 
very may be expected. 

Mr. James Hog recommends another mode of treat- 
ment, from experifence. " The only cures which I can 
freely recommend are in feveiy s}iepherd*s power, isj;^ 
If the animal be found in time, let him ^ve it a severe 
heat, by running ) and if .this do not cure it, nothing I 
am acquainted with will. However un&vourable thi^ 
may i^pear, let him hunt it well, and follow after it, 
that it Ue not immediately down on leaving it, or if it 
will lie down, let it be in a house* . Many ihe|)herd5 
have discovered this by chance, who yet are ashameid to 
be the first to own it" 

^^ The next is bathing among warm water for the space 
of ten, or eight minutes at least ; wh^n a quantity of water 
gruel, mixed with butter or some softening ingredient, 
may be given them as an injection or otherwise* Care 
must, however, b& taken that none of these is adminis- 
tered for the wafcer*braxy«, because either of them occa- 
sions instant death." 

JPreveniicn of Sickness. — Since ^o little can be done iu 
curing this disease, ^ur principal efforts must be directed 
to prevent it. This is most effectually done, a^ has bi^n 
alre$^y stated, by pasturing the hogs among the old 
she^ : w)i#Fe^ however, Aas cannot be practised^ liiid 
t^ hogs are hir^eled, it i5 of material cons^quenciei to 
provide against the 9eaaon of aickhess a supply of green 
succulent fo^d. Indeed, thife diteasi ^ sets in early or 
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hite^ in proportion as vegetation ceases earty, or cdnti- 
nues until a later period of the season. This is nott 
perfectly well ascertained, and generally acknowledged ; 
^nd likewise, that all kinds of food which preserve a con-* 
tinual vegetation are ' eifectu^ preventives : such are 
clover, turnips, sea-marsh, and the dark-colqured tath 
which grows ifi abundance on drained ground that has 
formerly be^n marsh. This last being so green and soft, 
and contitttling to Vegetate at all seasons when the wea- 
ther was mild, induced many people to believe that it 
if9S of a flatulent nature, and wotild incirease the male- 
volence of the sickness^ but experience soon evinced 
the contrary, and that in proportion as this grass was 
nourished by the prevalence of the draining scheme the 
sickness by degrees disappeared.'' Mr. J. Hog. 

A moderate use of turnips is ako almost a certain pre^ 
ventive. " Small turnips," says Mr. Singers, " oii 
coarse moor-land answer very well ; or if the larger tur- 
nips are drawh, the smaller ones may be left for the 
sheep ; or a few may be taken out of any field at plea- 
sure, and throwfi dovm on any barren spot which it is 
wanted to improve, the sheep being conducted thither 
ftir an hour each day. The effects of these easy and 
simple modes of preventing sickness are really encou- 
raging. Mr. George Brot^n, of Caldholm, on the lands 
of the Duke of Qufeensbury, has tried it for several years* 
with a success greater than he himself expected. Mr. 
William Johnston, at Mdllin^ on the estsite of the Earl 
df Hopetouh, has also found it beneficial beyond his. 
hope. Thes^ two farms were severally tri^d with this 
distetnpfer; atid it consists with expdriente,' that their 
losses have been considerably reflaced. 6ut tlieSe m- 
stencis ari only two out of mdny." ' - . •' 
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The protection of stone walls^ especially when tbafi 
of forest trees behind them is superadded, is also o£ 
material consequence^ 

Care should also be taken at no time to overheat them, 
nothing is more apt to injure sheep in high condition. 

The margins of rivulets^ and other places abounding 
with rank grass> should either be inclosed, or cyt dow^ 
for other \ises. The molehills also should be caiefiilly 
spread. But, although every precaution must l^e taken 
to prevent the hogs from eating such succulent food to 
excess, staning is almost equally destructive ; and 
in hard weather they should either be removed to 
the lower parts of the country, or hay and turnips .may 
be given them upon the spot. 

The number; of hogs in one hirsel should seldom exr 
ceed five hundred, as at certain seasons it is almost im- 
possible to do a greater number justice, and. prevent 
them from doing hurt to each other. 

Much may also be done by proper attention in the 
selection and management of the hog-fence. The part 
of the farm appropriated to this purpose should consist, 
as nearly as possible, of one kind of soil ; apd it is no 
great matter what the nature of the soil be, provided. 
it be nearly uniform : it is but stocking it the lighter, 
and sheep will thrive as well upon coarse land as upon, 
fine, if there are few or no sweet spots interspersed 
through it. . 

Mr. Welsh, while he approves of the general practice 
of saving tbe winter pasture intended for hogs, from the 
beginning or middle of August till the beginning of. 
October, if they can be so long kept in a thriving con- 
dition, $troi^;ly reprobates, as a deliberate preparation 
for the ^Mxy^ tljie custom of previously eating it quite 
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Ibare, \y milHng ewes, feeding cast lambs upon their 
mother's, mi!!:, Ac- 

If ley heather be unavoidabty situated within the 
bounds of the- hog's winter pasture, care should bo 
taken, on the first opportunity that offers, to burn down 
every bush of it, by which means it will be con^;crtei 
from an incentive to a preventive of sickness ; for the 
young sprouts which grow upon burnt ground are gene- 
rally laxative, and easy for the stomach. 

** Experienced slfepherds," isays Mn Singers, ^^ haTC 
also found benefit from visiting their young sheep every 
morning at an early hour, when the approach of sickness 
is dreaded. If any danger arise from the degree of ex- 
ternal cold, the sooner they get up and move about the 
better ; and should the bladder be affected, the sheep 
may have some chance of relief, from rising up and 
passing their water, whereas by continuing on their 
layer this, danger increases .every hour.'! 

Bleeding about Hallow-day is said by Mr. Campbell 
to be almost a certain preventive. He directs the hogs 
to be collected, about fifty at a time,' and to be lifted, 
the fattest first, and laid upon a table, two boys holding 
them by the feet. On the other side of the table, hav- 
ing the animal's 'back towards them, and its bead to their 
left hand, stands the bleeder and his assistant. The 
latter, with a pair of sheep-scissars, clips away the wool 
above the jugular vein, about the breadth of a crown- 
piece, and puts a soft woollen bandage round its neck, 
near the shoulder, until the vein rise. Then the bleeder,' 
to prevent the vein from shifting, applies the fore finger 
of the left hand on one side of the vein, arid his mid 
finger on the other, and holding the lancet between the 
finger and thumb of his right hand, with about half an 
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inch of it uncovered, . strikes it with a smart j^rk into 
the vein, directing its point obliquely upvirard^. If the 
blood appears bright and thi.n^ a wdni^-gla3$fiil is suffi- 
cient, but if dark and thick., double the quantity may be 
taken. The bandage is then to be removed,, th^ lips of 
♦he wound brought together, and the hog's tail drawn 
backwards as it is set away. 

" About Martinmas," Mr. Laidlaw very judiciously 
observes, ** I have heard of the whole hirsel being folded, 
and doses of, I know not what, poured down their throats, 
^o doubt some strong purgative, to fr« the creature of 
5ome of it9 exuberant fatness J which bath cost the anxi- 
ous shepherd so much pains, and the intelligent fanner 
$0 much expense. I have hear4 also of chfising them at 
;Qight, when setting them put tp their lay^r, till they b^- 
gan to blow pretty hard ; bi^t for my part, I would ra- 
ther choose to see thcjm w^lk calmly, for this reason : 
any sudden and violent exertion of th^ 9tnin;i^} powers 
rather obstructs than assists digestion. And sure I am, 
that vci2iny feats of this kind will waste ]>oth thp flesh a^4 
constitution of the animal. la shorty whatever pre- 
ventives (I m^an those of the drug kindj are made use of> 
they have all one tendency ; that is, to make the crea- 
tures leaner. But it is surely very inconsistent to us^ 
^very prudent method to fatten them ^.t one tinie, an^ 
&t another, to disregard every thing but sa^ying the life of 
individuals. And although ^me attempts of this kind 
may ait ^imes become proper, yet, gener^ly speaking, 
such as use ren^edies pf this I^nd may at least take ^ 
more profitable method, ]p;eeping more sheep on th^ 
same bounds will effectually answer this purpose — save 
the expense of drugs — and give the profit of the extra 
?Jieep into the bargain !" 

When 
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When the sickness bt^ak^ out with riofenas, it!bf^ he^ 
mode of checking it> is to ^ive dbteth t^nlAps 6n HtLeit 
xf9tci pasttufe, or to remove them to some other ftitukttbn, 
where tiiey can get plenty of succiileiit food ; but tU^ 
^sqpedient is attended witb danger, and should n6t l>e 
resorted to unless there is a probability of very great 
loss 5 for althbngh it gtenerally puts a stop to their dying, 
it often begins agaih when they return back to tfaei^ 
own pasture % and beihg rembv^ at an improper time 
of the year, if the spring be hard and severe, j^'oVeVty 
always sets in amongst them. 

Casts tf Skkness^ drawn up by Mr. STJsvEKftoH. 

Casfe I. — ^In the monA of November, the 18th iJF 1 
recoll'eet rights 1802, a young sheep was brouglit hotb'e 
by the Aepherd, affected by sickness. Tiiie wooi*^s 
clapped, the eye was languid, red, and Wat)6ry. iTiferfe 
was gttet heat over the body. The niouth was dry, the 
breathing quick, and somewhat diificult ; tile |iuls^ beat 
frequent and strong, and its limbs seem'^d scarcely ablb 
to support it. 

The tail was cut across in two places, wh^n a consi- 
derable qtiantity of black thick blobd i[lowed from it. As 
BO GlaubePs salts could be had, a hahdful oi siXt was 
given it, dissolved in warm watei*, ifroth a tea-pdt ;. it 
was put into the house, slnd the door shut. In about 
half an hour it w)Bks laid down upon sotiie straw, and ajp- 
peaired vi^ry weak. On aj^ptoaching it, it rose, but bbuld 
scarcely walk. Thte tail was still dropping blbdd. In 
two hours after it was standing, and run away to the 
other ^ide of the house when it was approached. I'he 
eyi; was rather more lively, th^ tail had ceased bleeding, 
and It walked without any difficulty. In two hours inoire 
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it was eating some hay that bad been given to it, and 
the salt had purged it very freely. It was kept in the 
house all night, and next morning, when let out to the 
park at the back of th^. house, it eat a little. The wool 
was still clapped, but the eye was lively, and the burn* 
ing heat was gone off the skin. The purging continued 
all day ; it was again put into the house at night. Next 
morning when let out it seemed quite well, eat very well 
during the day, and next day was sent to the flock. It 
had no relapse. 

Case II. — On the 7th December 1804, another sheep 
was brought home. The shepherd had seen it affected 
in the morning, but it was not brought home till after 
dinner, on account of the distance. When broi^ht 
home it could not stand, which we attributed Ito the 
tying of its feet, for the purpose of being carried home, 
a distance of nearly four miles. 

The eye was dull, wool clapped, pulse quick and 
strong, mouth dry, breathing very quick, and a kind of 
palpitation at the heart. . When the shepherd laid it 
down from his back, it made some water, which was red 
like blood. 

On cutting the tail, two or three drops only of 
blood, black, and thick like tar, followed the inci- 
sion, which, however, soon stopped. The vein on the 
inside of the fore leg was ^opened, from which also no 
more than two or three drops came, of the same black 
and grumous appearance. The ear was also cut in the 
inside, but little or no blood came from it An ounce 
and a halif of Glauber's salts were given, in half a mutcb- 
kin of warm water, and an old blanket thrown over it 
In three quarters of an hour the tail was bleeding very 
freely, hut the other places had stopt The animal was 

lain 
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lain down, and could not rise. The pulse was quick, 
and it was apparently very sick. In the evening, about 
two hours after, it was much in the same way, only the 
skin was not quite 30 hot. It got a little meal boiled in 
water, and the blanket was left on it during the night. 
On looking at it next morning, it was risen, but 3carcely 
able to walk. The tail had bled a considerable quantity, 
and it would not eat. The wool was clapped to its body, 
and it still had a very languid appear&nce (probably 
from the blood it had lost). It got a little more boiled 
meal and water, and the salts had operated. In the 
afternoon it was eating a little boiled hay ; and from this 
timeit gradually recovered, without any other applica- 
tion. It continued very weak for about eight dap, when 
the wool was risen to its usual appearance, and it was 
sent to join the flock. 

As the sickness did not appear in the flock, I had no 
opportunity of again trying the practice at that time. 

Case III. — In the beginning of March, hoWever, 1804, 
at which time the weather was very cold, a young sheep 
or hog was brought home in the afternoon, gasping for 
breath, pulse very quick, eye quite bloodshot, skin re^ 
markably hot; had been observed not eating in the 
morning, *and seemed even then remarkably languid, 
but made no motion as if affected with pain. 

On cutting the tail across, a few drops of bloodj like 
tar, followed, but stopt immediately ; the ear was cut, 
the neck- vein was opened, the vein on the fore part of 
tha belly, as was also that on the fore leg, from none 
of which above a drop or two came. A dose of salts wa& 
given, and it was covered with a blanket. On going to 
look at it about an hour afterwards, it was dead. 

On opening the body, the fourth stomach was found 
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mortified over all its tipper and fore p9ct, which extead- 
^d to the p}ace where it joins th^ bowel«^ which were all 
quijtft red, a^ were the ston^hs iji s^ l^s& degree. The 
internal coat of tbem ajl was very loosety atts^ched, and 
the smeli was. e^tren^ely di8^greea)>]ie ; there wast a 
i^eddish or livid, appearance oyer thf& whole body, which 
arpse partly from the blood not halving been drawn from, 
th^ ^pi^alj but more particula;rly trossk the previous in* 
flamwation that bad existed. The right anricli? and ven- 
tricle of thi^ heart were quite fu^ of the s^p[>e darl^ kind 
Qf bipod 9S ^amQ fijQpi the incisions ipad^ W<>^6 deattb^ 
an4 the whole flesji^ wa& quite soft. 

Ca^elY. — Oxx. the 1 4th Noveajber iap3,.^ young 
^Sff9- ^^ pbserved affected with sickness, l7eloiig[ing to 
% fxiendy during, the time I was on a vis^t at hi^ hojo^^e. 
He bad ordered it to be killed, alledging t^hfit sickness 
ly^^ i^^^iformiy &^I; but was easily persuja^led to try 
something fpr its relief as, if it succeeded, it migl^t be 
advantageous, i^ erases p£a similar kiud> 

Xhe appeai^uif^Q g£ th^ sh^ep upon viemng it waiiS by 
uo means fevoiir^l^ upon ^. ti;i£^L The wool was qlfip- 
pe4, tbp ey^ wi^js^ red,, the pul^e strqng a^d full, the 
sk^ very hot, l>ri?athi»g feborio^s, with q^m^dSKl^feJ^ 
w^^^fiug, a,Ed it^ w^ scarcely a))^ to s/tan4« Th^ belly 
was somewhat avfj^lj^dd ^^ the mouth q^it^ p^^j^l^d* 

It w^ l^lpdst ^1^^ b§e9 deaci:ibed| in tb^ tftil, ne(k» 
fore l^g, hi^d If g^ b«lly, and ejur« frouj. ^hjch tber^ w^ 
^ little bl^pd got, of a derk colour. As Qp,GJauber's: saltft 
could b^ h^d, a^ handful; of salt wa& givQU to. it, dissol^ 
ip. a l^a^pot fqllof w^oQd w^er, aad it was leftin.a bouso* 
\^ itself^ In h$df an. hour it waa laid down^ an^ v^ 
thought iti dyipgf Ou going to it, iJt rose, but could UPt 
TOtte TJhe tiiil. wfts. bleeding prettjr freely, aad the \ixM 

flowing 
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QowiQg firom it was rather of a iredder colour^ th/e- pube 
was quicker, but not so stroi^g^ atid the otiier wounds, 
hiad bj^d a little ; die symptoms were not incre^edi but 
d«} i^^t seem better. 

As there happeMd to be some saltpetre (or ultre) in 
the house, v^ gave it a tea*spoonful of it in another 
tea-pot of warm water, but reserved the half, whicH 
was afterwards given, at the interval of an hour, wiien 
the heat was rath^ less, 'and the skin somewhat moist. 
At the end of the second hour, it had made a consider^, 
able quantity of water, and seemed rather more relieved. 
In two hours more the salt had operated, and the wounda 
still continued dropping. It got a Isgrge tea-pot full of 
meajL and water. Next morning it looked much bettef| 
b;ttt would not eat In the afternoon, however, it eat a 
little boiled hay, which it lived on for two days, when 
it was put into a park by itself. In two days more it waa 
sent to join the flock. 

Case V, — In the month of April. 1804, when the wea- 
ther was unseasonably cold^ on the 12th, a hog was 
brought in, afiected witb sickness. It was observed by 
th^ sbepberd at nud^-day^ and w.aa brought hoqie in the 
afteiuippo. It was bled in the tail, firom which a con-* 
siiler^le-qu^ntii^ of blood came*; it got a dose of Glaur 
b^r's salits, a^d^bad two tea-spoonfuls of nitre dissolved 
in a. chopping of bpiling water, ef whiicl^ it got hdii a 
mi^tchkin every two hours. At bed-time the tail conti- 
niied bleeding, and it seamed rather easier. On look- 
ing a^ i^ next morning, it was stiff, having died in th^e 

Oa ^pemag t^^ body, the general redness appar^t 
in. abeep. dicing of the sickness was very observable : the 
l)owels wjere all affected, but none of them seemed to bo 

the 
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the immediate seat of the disease, as no mortification 
was apparent on any of them. The flesh of the body 
was all of a livid hue, and the inflammation seemed to 
be generally diffused over it. Black clots were found in 
the right auricle and ventricle of the heart, and the food 
in the stomachs might have rubbed between the fingers, 
like dry sand or chaff. There was also a redness ob- 
servable in the brain. 

I have had many more opportunities of making ex- 
periments upon sheep affected with sickness, a detail of 
which, after what has already been said, would be un- 
necessary. Taking the average, however, of those that 
have been affected, I have been enabled, by the prac- 
t^ laid down, to save three out of five. The propor- 
tion is even greater; but allowing for contingencies, 
^ch as their being nearly dead before being brought 
lioine, I have stated this as the proportion. 

Number affected 25 

-~ — • died 9 

M ■ ■ recovered 16 

Tre^nhtivgy Thwarter, or Leaping HI. — These three 
appellations, of which the last is most common in An- 
nandale, and the first in Selkirkshire and to the east- 
ward, are now used as synonymous ; but they are applied 
indiscriminately to all diseases which, on a dry soil, pro^^ 
ceed from a debilitated state of body and barren seasons. 
" Under this triple name,'' CMtinues Mr. J. Hog, ** I 
have seen sheep suffering by diseases, which at least bs^ 
much resemblance to rheumatism, ague, palsy, aQ<^ 
apoplexy ; and even whep an old sheep falls down and 
dies of weakness and debility, the manner of their death 
differing somewhat from that of hogs, it is frequently 

ascribed, 
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ascribed by shepherds tq the trmihling^ or ihwarier ilV^ 
In confirmation of tliis opinion, there is so much diver* 
sity in the descriptions of this disease, its causes, autid 
method of cure, «s given by Mr. Stevenson and the 
other gentlemen, that any attempt to reconcile them 
would only lead to confusion ; and therefore it will be 
proper to consider them as distinct species. 

Species IsL — ^This disease is much more rare than for* 
merly, and is scarcely known in the Highlandsi It ap- 
pears in spring and harvest It affects sheep of all ages 
and kinds, but never when in good condition, and it 
exists chiefly on dry farms, having a northern exposure, 
which are evidently overstocked, and on these only 
when the spring is severe and dry, or when early April- 
grass has been cut down by frosts, and the sheep can 
find no succulent food or any thing green. Its produc- 
tion is favoured by a long continuance of easterly winds; 
aiid in cold weather ewes are sometimes attacked by it, 
even after they are fleeced. In these circumstances 
they become extremely emaciated, especially when 
many of them are heavy with lamb or giving suck ; and 
" if at this time," says Mr. J. Hog, " they get an over- 
stretch in running or leaping, or even a hasty start, or 
crush in the fold, numbers fall a prey to this disorder, 
or rather to these various disorders. Some will fall down 
and die in two or three minutes ; others will lose the 
power of one side, and lie sprawling till they die of 
hunger ; others again will lie shivering, and very siek 
at times, until death also comes on ; and some will go 
a long time quite lame, carrying sometimes one limb, 
sometimes another, till they are likewise quite exhaust- 
ed." Mr. W. Hog describes it as of two kinds, some* 
tildes seizing the whole systeoij when there is a general 

trembling 



Digitized by VjOOQIC 



\M On the Dismm ofSheip. 

lr)&fkibUng oter the whole b<idy, and soinetkn^ nffectmg 
ihe legs only, ^en the animal immediately falls dowo^ 
knd the Bhakiiig^ which is uninterrupted, is confined to 
the legs. Mr. Welsh says, that the animal gradually 
loses the power of its legs and body,, tintil it beooanes 
'quite weak, al'wa}^ lying at last upon one side. Those 
which die of it in spring are lean and useless ^ but the 
mntton of fat hogs carried off by it in September is not 
tineatable. It is sometimes extremely fatal. In one in^- 
fetance, out of aftock of forty score, seventeen score 
*^ere lost in one spring. It was formerly thought to be 
edntagious ; ahd although this can scarcely be the cM^, 
it is certainly most destructive when it first comes among 
a flock; and when sheep are brought from a clean 
^ound to one ihfected with it, great numbers of them 
are sure of dying. Those which survive it one season 
are sure to relapse next spring. ' 

Udder-locking, as has been already stated, should be 
entirely laid aside. Mt. J. Hog mentions one instance, 
where one-twentieth of a large parcel of ewes died of 
Ihis disease in the course of a week after they had been 
udder'-locked. It is also useful during the months uf 
April and May to provide them with suffitient shelter 
and food ; and to avoid overstocjpng if the eariy grass 
has been blighted^ to pasture them in a rich park, or 
water-meadow, or on moss^ and early rye-grass. 

Various cures are recommended. When they M 
down suddenly, and dre threatened with immediate 
death, bleediiig, by cutting the tail or opening a vein 
on the inside of the fore thigh, will sometimes give in- 
stantaneous relief, tn all the other cas^s it is proper to 
take them home, and feed them with strengthening Ibod; 
and if at this time they are attacked with a temporary 

diarrhoea, 
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diarrhoea, they recover very fast, and soon acquire their 
former vigour. Mr. Welsh sayis, that there are d few 
cures tried, but he believes with little success. Dipping 
in cold wate^is often practised. Whisky and gunpow-. 
der is poured down their throats. Balls of mustard and 
hot pungent medicines are often administered. The 
Rev. Mr. Singers recommends bringing them into the 
house, giving them a mixture of equal quantities of 
wanned sallad oil and spirits, with a little finely pow- 
dered ginger, at the same time rubbing into the back a 
little black soap broken in warm water, and feeding them 
on hay, the produce of dry walks, 

Mn James Hog also mentions the uniformly success- 
ful treatment of sheep affected with this disorder during^ 
summer and autumn, by giving them a decoction of the 
dew-cup and healing-ieaf boiled in butter-milk. 

Species 2d, — ^The second species is so particularly de- 
scribed by Mr. Stevenson, that it will be suflScient to 
quote his account of it. 

*' This is a disease which is chiefly confined to the 
flocks in the south of Scotland, more particularly about 
the banks of the .Tweed, and of those rivers which dis- 
charge themselves into it. It is a complaint almost un- 
known to the farmers on the Pentland range, and to the 
north of the Forth. ' 

*5 In those places where it prevails, it is sometimes 
peculiarly fatal, and a farmer often loses more of the 
flock by this alone than all the other diseases put to- 
gether" 

*^ When this disease first comes on, which is generally 
during the summer or harvest months, the animal tumf 
somewhat stupid and neglects its food, doses round as 
in the sturdy, and frequently leaps up, as if to clear 

Vol. XIV.— Second Serie§. B b any 
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any bush or dike before it ; at times it will eat voraci* 
ously^ and again refuse all sustenance for a considerable 
time. 2c continued leapiAg frequently during the day, 
and the neck is fre<}uently sti£^ and tu^^ied to one 
side ^ : convulsions take place in the limbs, which iqake 
the ^nioaal £all down, make curious contortions, and at 
times run to a little distance : the body sometimes par^ 
lakes of these when the aniaoal turns totally incaj>ableof 
motiou^ and dies from want of food, which the jaws will 
not open to admit, being closely wedged together. lo 
this state it is unable to follow the flock^ and the wool 
claps to its body. It lies for a long time motiotilessy 
and at length dies. After lying motionless for a (con- 
siderable time, in those cases where the disease is not so 
Violent, and the spasm of tSie jaw not so ^severe, it gra- 
dually relaxes, and they will eat the whole of the food 
within their reach, although the power of the limbs is 
•totally gone. They will so completely eat aU the grass, 
that they will leave the earth quite red all around -them. 
If the shepherd is attentive, and lifts them firom ^ne 
'^laoe to another, and the season pretty well adji^a&ced} 
they slowly recover, and again ate restored to the use of 
. the limbs. When they lie ia the inactive «tate men- 
tioned) if the weather is warm, ift^gots are very apt to 
breed in them ; and if not attended to, soon destroy theai* 
'^ This di^sease appears commonly during -th^ sunmier 
md harvest n^onths, especially duriiig^ hot and sultry 
weather, and cerises either from the sheep bcii\g put into 
violent njotion by dogs, or overheated by the s«n ; in 
^ich case, in a £ew hours aftei!*, it makes il^s i^pear- 

^ Tlie sheep are 6ften sheeted with wry necks, without any of tbt 
o^er symptoms, which tnay'be considered asa lesser decree of thf 
iame disease. 

/anc« 
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«nce by the stiff necTc, or some of the other symptom^ 
coming on. When the sheep are exposed to fatigue If''^ 
^U take place, if the weather is warm, independent of 
Tiolent motion. 

** It is generally the fattest of the flock that are cut 
off by It. 

** This disease arises often from the braxy, and if 
generally a favourable symptom. It is never severe, 
however, when it is a consequence of braxy, and the 
stitf neck never accompanies it. 

** On opening the head of those that die, the vessels 
of the brain are slightly turgid and red, which, however,, 
is always the less the longer the disease hsts continued. 

** As the disease arises from the brain being oppress- 
ed, by too much blood being sent to it by the quickened 
circulation, the first thing to be attended to on the ap- 
pearance of the disease is copious blood-lettings which 
trill be more effectual if taken from the veins of the 
neck, or from a vein in the outside of the eye, generally 
well known to shepherds. It may even be taken from 
Che tail or fore leg ; but the veins of the head beins; 
Opened, is generally considered to be most effectual in 
this complaint As there is too great a determination of 
blood to the head, if will be attended with advantage to 
make a determination to the bowels, by stimulating then^ 
by purgatives, such as Olauber^s salts an ounce, calomel 
ten grains ; or, what is more proper, as it also acts on 
the kidneys and skin> a dose of half a.n ounce of nitre. 
These must be persevered in till the symptoms disap- 
pear. But if the animal is too far gone in the disease, 
and has lost all motion, it should be killed for the sake 
of the carcase, which in this disease is not affected, or 
at least but sliglitly." 

Bb 2 Cramp 
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, . Cramp ofth I^egs, — ^s This has by some been deno- 
minated the tioood .^vily from its genejj^Uy arising from 
the drippings of trees in cold and wet weather. It seizes 
the legs of sheep, and makes them totally incapable of 
walkings and will at time? spread through the flock at 
once. In this disease, the actfon of the nerves of th^ 
legs seems to be so mu^h ipapair^d by cqld as to desljroy 
their energy. 

" Mustard has been recpmipend^ to be given intert 
nally, a tea-spoonful night and morning. But the most 
cfiectual method of removing it, is to rub the parts. af- 
fected with warm flannel, and keep the sheep dry. A 
little oil qf turpentine may be used externally with a^-? 
vantage, if the rubbing does not otherwise sucgeed**' 
Mr. Stevenson. 

Sturdy. — ^The ,y/Mr^ is a disease of considerable im* 
portance, both on account of its frequency, and because 
it always proves fatal, unless when relieved by art. TwQ 
varieties have been described. 

Variety 1st. When a sheep is attacked with this 
species of sturdy, it ceases to improve, becomes d^llJ^ is 
apt to loiter behind, and separates from the flock. It 
does not walk straight forward, but often deflects to one 
side, or dozes round in a circle. The eyes glare stea- 
dily in its head, and seem enlarged, from the pupil 
being round instead of oval, which in healthy sheep it 
always is in the day-time. Its vision is impaired, and it 
does not see any object which approaches it until it be 
very near, when it starts away, and runs furiously with- 
out any aim. When caught, it is remarkably stupid on 
being again liberated. In dry weather it follows eagerly 
to that quarter from which the wind blows. It; has a 
great reluctance at passing water, and burns, and can- 
not 
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fiot eai^ily get through it^ but mostly frequents places 
where it can hear the sound of water. Some time after 
these symptoms appear, in the course of perhaps three 
w^eks, on examining the head by pressing with the 
thumbs, a remarkable degree of softness is found at one 
part of it, where the skull seems to be wanting. In a 
few histances no softness is to be discovered in any 
period of the disease ; but in either case, if not reliered 
by operation, the animal loses thQ power of standings 
and dies,, perfectly emaciated, , The duration of this 
yariety of |;he disease extends from two months to a 
year, 

Vi^rtetj/ 2rf, There is, however, another variety, much 
mpre rapid in its progress, in which a great (iegree of 
stupor comes on in a few days, followed by total blind* 
ness, and no softness Is ever to be fovmd in any part of 
the sku 11. 

appearances on Dissection, — Variety 1st. On opening 
the head in the first variety, an oval or round bag is 
found, lying between the brain and the skull, quite un* 
connec ted with any of the surrounding parts, generally 
situated between or beneath the horns. They vary much 
in size, being sometimes no larger than a plum, at others 
as big as a goose's egg. They are filled with a clear fluid 
like water, sometimes intermixed with a thin cruor, 
when it is of a glutinous or slimy nature. Within, or in 
the skin of this bag are seen, according to Mr. Seattle, 
V)me little white bodies like nits. These are more par- 
ticulf^rly described by Mr. W, Hog in the following 
passage, which, although blended with some hypothe- 
tical notions, is highly creditable to his talent for accu- 
rate observation, <* Two or three recent observations 
induce me to believe, that the dissolution of the brain, 

&c. 
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^t. is htt9A6tiedi by niittlbe]^^ 6f ariitftalculee, ivliicli ! 
It^6 '^b^ei^ed swimimflg Icyoscly mthcli^br. Thejr 
♦ertkibte Attt's eggs, botH in shape and colour, but 
ate somewhat shorten • Bit a^ all the ahitnald wpofn 
Which i made the obseMition had been dead for some 
tinie, so Aese punjr hdtabitanty of the brain \ttere dea4 
iitso; biltif they had beeti living aiii organized ani^ 
Inals, which 1 bare no doubt th6y were, there would b«> 
sdultitddes df so dinilntitive a Ate as to be quite imp<»^ 
feeptible'to the naked eye; and I am fully convinced, 
ftiat if the disease was minutely observed in all its stages 
by microscopical observation, that, whatever its begin* 
tiing was, its progress Would be, by the activity of these 
enimakulie, increasing both in number and size.*' tn pro* 
portion as the disease advances, the bag iucreases in size, 
and by its pressure causes the brain to decrease, whil^ 
the skull, immediately over the bag, becomes soft, ana 
disappears, so that nothing intervenes between it and 
the integuments of the hiead. Sometimes, but only in 
those cases where no attempt has been made to care it, 
there are many small bags, unconnected with each other^ 
distributed through the brain, 

- Variety 2d. In the isecond variety the water is not 
eontained in a bag, but within the Substance of the brain, 
in certain cavities Called its ventricles, and sometimes in 
the hinder parts, where it joins with the spinal marrow, 
in which case it is quite incurable.^ 

Hard substances growing from the itf side of the skull, 
or blows upon the head, occasionally produce all the 
Symptoms of real sttprdl/, but in these cases no water ii 
to be found. 

Canses of Sturdy. — ^The cause of the symptoms is un- 
doubtedly i^ressuve on the brain, whether it arise from 

accidental 
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ftccide&tal contusioB or abeny^eKorescetaee^ as in fals^ 
sturdif ; or from, a collection of water, as i^ the t\yQ lie*- 
gitimate varieties. What, however^ gives r^e to tbese 
collections of water is not so well ascertamed. Inflame 
mation of the hx^ probably precedes its effusion in tbe 
iecand variety^ but the generation of tbe hydatids .in the 
first is not at all understood* The disease is ^ot conta- 
gious; aeitber ^ it peculiar to any soil. It generally 
affects hqg3 in the months of April, May^ a>nd June, and 
is commonly ^crjhed to exposure to teo^pestvio.us wea- 
ther^ without sufficient shelter ; at least, i^ a weU^shel* 
tered <flack few ace a,fiected by it, and a plothed sheep 
n^v0r. Soi^e lands of she^ ^are extremely predisposed 
to it^ ^nd will selapse again, and again afjt^ having been 
cared; and horned sheep are spjeci^fied by Mr. ^ingpqi 
ss heing^most liable to it. 

Cure of Sturdjf. ~The natural terminat^oo of tiUis dig* 
ease is invariably £at^I, unless we except those rar-e re^^ 
coi^ries which sometimes ace the coiMequ^xce pf acci- 
dental blows in the h€»(]| |>r(>bably rupturing the ViSg- 
Therefor?, and more e^eci^Uy as the mutton in thiji 
disease is good, the soouier .an att^p^t is made to >re- 
jieve the animal by operation tbe better ;. and although 
it is extremely simple, «nd not .upirequently ^uccasiifulj 
thousands ar^ sufiered to perish through caiff)1^9i>ess o^ 
ignorance. The cure may be attempted ip thre« ways, 
by tapping, trepanning, or wiring. 

.1, Tapping, — " If the bag be seated any' where in tbe 
crown of the head,'^ ^ays Mr. James Hog, *^the gentleat 
way is to tap it in ,the place where the skull is soft, and 
let the water run out This is commonly performed 
with an awl or large .corking pin, although an instru,- - 
4nent with a small tube in it (a small iroca) might easily 

be 
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be made, which would di'ain It off mote completely. By 
this operation, if the instrument is not pushed too far, 
the animal is nothing the worse, whether it recover oi* 
n6t But what is very remarkable, this plati is not suc- 
cessful on all farms alike, of which I have known many 
instances. There is an old shepherd on the farm of 
Mountberger, named William Cowan, whom I have of-- 
ten heard observe, that in a course of thirty ycarfe* ex* 
perience, not one sheep out of twenty which he had 
tapped on his own farm had died, while it was very rare 
that he could cure any on some of the neighbouring 
faxms. He performs it always with a corking pin.'' Mr. 
Laidlaw also says, that in his neighbourhood more have 
been cured by this operation than by any other'; and he 
advises the sheep to be laid on its back, and the pin to 
be inserted obliquely ; if water follow, the cure is cer- 
tain, but even although^ it should not follow, provided 
the bag be pricked, it is often successful. 

2^ Trepanning and ETtraction.-^This has been so well 
and circumstantially described by Mr. Stevenson, that it 
is only necessary to transcribe what he has said of it. 

<* The animal being properly secured, and the head 
placed in the most convenient position, having the part 
to be cut uppermost, the skin is to be divided by an in- 
cision an inch and a half long^ crossed by another of the 
tame length, at right angles to it. The skull, which is 
<}uite soft, is now to be cautiously divided in the same 
manner, till the bag with the fluid appear clear at the 
bottom of thp incision, which it commonly does. The 
soft skull is now to be turned back, or a bit cut out of it, 
so as to render the bag completely visible. It should.be 
^ken hold of by a pair of blunt forceps, and gently 
moved backwards and fonvards, to loosen it from its con- 
nections, 
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nections, which are generally very slender. This may 
be also done by a crow-quill, or any blunt-pointed in- 
strument, carried frequently round it. 

** The nose of the animal is now to be held so as tp 
restrain its breath, which forces the bag from its situa- 
tion. The operator should continue moving and pulling 
it, stopping the breath at intervals^ till it is quite ex- 
tracted. The skin is then to be laid neatly down again^ 
and a tarry cloth tied over the wound above the dry 
lint, which is folded and laid on it, to prevent either 
cold in spring, Or Hies in summer from injuring it. This 
should be allowed to remain for two days, when the 
dressings may be changed, and a bit of cloth spread 
with hogslard, fresh butter, or tar applied on the wound. 
The dressing should be changed every second day, for 
ten days or a fortnight ; after which time, in ordinary 
cascs^ it will require no more attention, being gene- 
rally healed up. The skull grows over it in about 
% month, and then becomes of its usual hardness ; aixd 
the animal is equally healthy, as if no disease had pre- 
viously existed. 

" Tha senses, after the operation, return in a few 
hours, and next day they seem to be quite relieved. 

** If by rashness or hiatteution the bag containing the 
fluid has been ruptured, which sometimes happens, it is 
very difficult, in many cases impossible,- to extract th^ 
sac. The best practice in this situation of things is to 
placQ the animal in such a position as that all the flmd 
may run out. Wash the wound with spirits, and try to 
extract, if possible, the remain? of the sac ; then dress 
it with a mixture of tar and basilicorij or either sepa- 
rately, and turn the animal (which has now lost its 

Vol. XiV.— S£conp Sjkri£S« C # stupid 
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stupid appearance) into good pasture. The damps and 
cold of night should be avoided, as they tend to produce 
iiiflamoiation, which very soon destroys the animal. In 
this case the admission of the external air, and the irri- 
tating dressings, make the sides of the sac adhere. This, 
however, is not always the case, as I have known after 
a week or two the symptoms return, after the alleviation 
which the operation always produced. When this hap- 
peufif it is almost impossible to extract the bladder en- 
tire, on account of the inflammation from tfie cutting 
causing strong adhesion. Itl this case the bag may be 
opened^ and a little spirits or port wine injected with a 
syringe, which I have known in more than one case 
prevent a return of the symptoms. This operation 
should not be performed in very warm weather, as mag- 
^ts are extremely apt to breed in the wound, hi 
frost inflanun^tion is apt to be produced, which must 
also at that time render it improper. \u these cases 
(hey should be faUened for the btttcher as soon as pos- 
sible." 

There is a slight variation in the manner of perform- 
ing this operation, noticed by Mr. James Hog, as prac- 
tised by Mr. Laidlaw, of Willenslee. It consisted of 
burning a small hole through the soft part of the skull 
with a hot iron, anc^ taking out the bag entire with a 
small hook; but Mr. Hog does not approve of it, as 
Mr. Laidlaw cured only about every fifth sheep on an 
average. 

To this mode of operating is also to be referred the 
breaking, off the horn under which the disease is sup- 
posed to lie, when no external softness is to be dis- 
covered. 

' 3. fViriJfg^ 
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3. ff^/n/75'. — -This remarkable operation is so accu- 
rately described by Mr. James Hog, that it will be only 
necessary to quote what he has said of it. 
' << But if the skull feel soft in the forehead, then th^ 
operation must be performed by thrusting a stiff sharps 
ened wire up each nostril, unUl it stop against the up- 
per part of the skulL If this cure were not well au- 
thenticated by daily observation, it might seem a very 
severe and dangerous operation^ as the wire goes quite 
through the brain in two different places; yet a far 
greater number ane ciured by this way than any other. 
I have cured numbers both ways, and killed a part too 3 
but those that I killed were generally with the wire, be* 
cause if the other fails of the desired effect, the wi^ is 
always .applied to as a last resource; and many have I 
seen cured by it, which wer<^ to all appearance quite 
pas^t redemption, 

" When I was a youth I was engaged for many years 
in herding a large parcel of lambs, whose bleating 
brought the whole sturdies of the neighbourhood to 
them, with ^hich I was everlastingly plagued ; but as I 
was frequently weaving stockings, I fell upon the follow- 
ing plan : I catched every sturdied sheep that I could 
lay my hands on, and probed them up through the brain 
and nostrils with one of my wires, when I beheld, with 
no small degree of pleasure, that by this simple opera- 
tion I cui*ed many a sheep to different owners ; all which 
I kept to myself, having no authority to try my skill 
on any of them, and it waa several years before I failed 
in one instance. If the sturdy is not at all to be felt by 
pf^sing with the thumbs, it is either seated in the cen- 
t]^9 Qf the brain or behind, and nothing can be done for 

Cc 2 them 
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atxem except with the wire. I have alwayf» observed, 
though I cannot well account for it, that on being wired 
a sh^ep is sick, in proportion to the stiffness of the gric« 
tie below the brain. If there is much resistance it \M 
idways very sick, but if the wire goes easily up it pats 
the sheep little off its ordinary, When one is wired it 
is proper to take boh! of it with both hands, behind the 
eacs» and shake its head loosely. This empties the 
bladder, and the water must find its way. by the nose 
afterwards, for they will frequently grow quite better, 
though none be seen to issue from the nostrils at that 
^e. It mUkes them sick iat the present, but they are 
more apt to amend afiterwai:ds.'' 

This singular operation is also preferred as the safert 
tmd most successful by Mr. W. Hog and Mr Scott, 
who says^ thiit after they are wired sl^e^ will lie as 
if dead for hours, sometimes a whole day, and stili 
fecover. 



TO B5 CONTJNVEP IK OUR OTXT, 



Electro^ 



Digitized by VjOOQIC 



{ 197 ) 

Electro-- Chemicctl ResearcJies on the Decomposition of 
the Eartfis i with Observations on the Metals obtaified 
from tlie alkaline Earths^ and on the Amalgam prooirtd 
from Ammonia, 

By Humphry Davy, Esq. Sec. R. S, M. R. I, A, 

(Concluded from Page 132.) 

V, On the Production of an Amalgam from Ammonuif 
and on its Nature and Properties. 

'Xn the communication from Professor- Berzelius and 
i)r. Pontin, which I have already referred to, a most 
curious' and important experiment on the deoxydation 
and amalgamation of die compound basis of ammonia is 
mentioned, which these ingenious gentlemen regard as 
a strict proof of the idea I bad formed of its being au 
oxyd with a binary basis. 

Mercury, negatively electrified in the Voltaic circuit, 
is placed in contact with solution of ammonia. Under 
this agency it gradually increases in, volume, and when 
expanded to four or five times it^ fornier dimensions be* 
comes a soft solid. 

And that this substance is composed of tlie deoxy^^ 
genated compound basis of ammonia and mercuiy, they 
think is proved, 1, by the reproduction of quicksilver 
tnd ammonia with the absorption of oxygen, when it is 
exposed to air ; and, 2, by its forming ammonia in wa-> 
tcr whilst hydrogen is evolved, and the quicksilver gra^ 
dually becomes firee. 

An operation in which hydrogen and nitrogen exhibh 
ftietallic properties, or in which a metallic -substance is 
apparently composed from its elements, cannot fail to 
fix the attention of chemists : and the peculiar interest 

which 
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which it offered in its relations to the general theory of 
electro-chemical science, induced me to examine the 
circumstances connected with it minutely and exten- 
sively. 

In repeating the process of the Swedish chemistsr, I 
found that to form an amalgam from fifty Or sixty grains 
of mercury, in contact with saturated solution of am- 
monia, required a considerable time ; and that this amal- 
gam greatly changed even in the short period required 
for removing it from the solution. 

I was, however, able, in this mode of operating^ to 
witness all tlie results they have stated, and I soon found 
simple and more easy means of producing the effect, 
and circumstances under which it could b^ more dii-. 
tinctly analysed. 

The experiments which I have detailed in the Ba- 
kerian Lecture for 1 806 proved that ammonia is disen- 
gaged from the ammoniacal salts at the negative sur-* 
face in the Voltaic circuit ; and I poncluded that, under 
this agency, it may be acted on in what is called the 
nascent state, when it was reasonable to concrlude it 
would be more readily deoxygenated and cowbin ed with 
quicksilver. 

On this view of the subject I made a. cavity in ^ piece 
of muriate of ammonia ; into this a globule of mercury, 
weighing about fifty grains, was introduced. The, mu- 
riate was slightly moistened, sq as to .be rendered a 
conductor, and placed on a plate of platuia,* which was 
made positive in the circuit of the large battery. Tlie 
quicksilver was made negative by means of a platina 
wire. The action of the quicksilver on the salt wa^. ii»-v 
mediate ; a strong effervescence with much heat took 
place. The globule in a few minutes had .enlarged to 

five 
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fivie times its former dimensions, and bad the appear- 
ance of an amalgam of zinc ; and metallic crystallisa- 
tipns shot from it, as a centre, round the body of the 
salt. They had an arborescent appearance, often be- 
came coloured at their points of contact with the nui* 
riate, and when the connection was brokeu rapidly dis* 
appeared, emitting ammoniacal fumes, and reproducing 
quicksilver. 

When a piece of moistened carbonate of ammonia 
was used, the appearances were the same, and the amal- 
gam was formed with equal rapidity. In this process of 
deoxydation, when the battery was in powerful action, 
a black matter formed in the cavity, which there is every 
reason to believe was carbonaceous matter from the de- 
composition of thQ carbonic acid of the carbonate *. 

The strong ;eittraction of potassium, sodium, and the 
metals of the alkaline earths for oxygen, induced me to 
examine whether their deoxydating powers could not 
be made to produce the effect of the amalgamation of 
ammonia, independently of the agency of electricity ; 
and the result was very satisfactory. 

When mercury, united to a small quantity of potas- 
sium, sodium, barium, or calcium, was made to act 
upon moistened muriate of ammonia, the amalgam ra- 
pidly increased to six or seven times its volume, and 
the compound seemed to contain much more ammonia- 
cal basis than that procured by electrical powers. 

As in these cases, however, a portion of the metal 
used for the deoxydation always remained in union ia 

« The blaek matter which separates at the negathre surface in the 

electrical experiments on the decomposition of potash or soda» and 

which some experimenters have found it difficult to account for, 

is I fimf carbonaceous, and dependent upon the presence pf carbonic 

acid in the alkali. 

the 
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the compoimd ; in describing the properties of the amftU 
gam from ammonia, I shall speak only of that procured 
by electrical means* 

The amalgam from ammonia, when formed at the 
temperature of 70" or 80% is a soft soUd, of the con- 
sistency pf butter j at the freezing temperature it be* 
comes firmer, - and a crystallised mass, in which small 
facets appear, but having no perfectly defined fomi *. 
Its specific gravity is below 3, water being 1. ' 

When exposed to air it soon becomes covered with a 
white crust, which proves to be carbonate of ammonia. 

When thrown into water it produces a quantity of hy- 
drogen equal to about half its bulk, and in consequence 
of this action the water becomes a weak solution of am- 
monia* 

When it is confined in a given portion of air, the air 
tmlarges considerably in volume, and the pure quick- 
silver re-appears. Ammoniacal gas, equal to one and a 
half, or one and three-fifths of the volume of the amal-* 
gam, is found to be produced, and a quantity of oxygen 
(^qual to one^seventh or one-eighth of the ammonia dis- 
appears f. 

When thrown into muriatic acid gas it instantly be- 
comes coated with muriate of ammonia, and a small 
quantity of hydrogen is disengaged. 

In sulphuric acid it becomes coated with sulphate of 
ammonia and sulphur. 

* From the &cet I suspect the form to be cubical. The amalgam 
of potassium crystallises in cubes as beautiful, and ia some cases 
as large, as those of bismuth. 

f This experiment confirms the opioions I have stated copceraiog 

the quantity of oxygen in ammonia; but as water is pi;esent, as wiU 

be immediately shewn* the data for proportions ^e not ptrftctly 

correct. 

I at- 
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I attempted by a variety of modes to preserve this 
arndgaoL I had hoped by submitting it to distillatiofi 
out of the contact of air, or water, or bodies which 
could furnish dxygan, to be able to obtain the deoxy* 
genated sobslance which had been uhited to the quick- 
silver in a pure form ; but ail the circumstances of the 
experimeut opposed themselves to such a result. 

It is well known to persons accustomed to barometri- 
cal experiments, diat mercury after being once moist- 
ened, retains water with great perseverance, and can 
only be freed from it by boiling ; and in thii cases of 
tlie decomposition of ammonia, when a soft amalgouli 
had been kepi: contiimally moist^ both internally and 
externally for some time, it could not be expected that 
all the water adhering to it should be easily removed. 

I wiped the amalgam as carefully as possible with bi- 
bulous pssper ; but even in this process a considerable 
portion of the ammonia was regenerated ; I attempted 
to free it from moisture by passing^it through fine iinen, 
but'a^x>mplete decomposition was effected, and iiothin|^ 
was obtained but puQC quicks^ilver. 

The whole quantity of the basis of ammonia com« 
bined io sixty grains of quicksilver, as is evident frottx 
the statements that have been made, does not exceed 
TOTT part of a grain, and to supply oxygen to this scarcely 
•njW part of a grain of water would be required, which Is 
a quantity hairfly appreciable, and which merely break- 
ing upon the amalgam would be almost sufficfent to 
communicate. 

Hence, when an amalgam, which had been wiped by 
means of bvbulous paper, was introduced into n^.|lhtha, 
it decomposed almost as rapidly 9« m tb^ 9^r, pvp- 
ducing ammonia and hydrogen. 

Vol. XIV. — Second §f»ries. ^ ^ J» 
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In oils it evolved hydrogen, and generated ammonia- 
cal soap ; and when it was introduced into a glass tube, 
closed by a cork, gas was rapidly formed, and th« 
mercury resiained free ; and this gas, when examined, 
was found to consist of from about two^thirds tothree- 
fourths ammonia, and the remainder hydrogen *. 

That more moisture sometimes existed attached t» 
the amalgam, when wiped as dry as possible by bibulous 
paper, than was sufficient for the effect of decomposi- 
Uon, I soon found by an experiment of distillation. 

About a quarter of a cubic inch of an amalgam nearly 
solid was wiped very dry, and introduced into a small 
tube: in this tube it was heated uU the gaseous. matter 
had expelled the quicksilver ; the tube was then closed, 
and suffered to cool, when moisture, which proved to be 
a saturated solution of ammonia, had precipitated upon it. 
I hav;e mentioned that th^ amalgams obtfuned from 
ammonia, by means of the metals of the fixed alkalies 
or alkaline eartlis, seemed to contain much more am- 
moniacal basis in combination than those prpcured by 
'electricity : and when they are combined with the me- 
tals of the fixed alkalies or of the earths in a^ny consider- 
able quantities, they are much more permanent. 

Triple compounds of this kind, when carefully wiped, 
scarcely produce any ammonia under naphtha, or 
oilj and may be preserved for a considerable time in 
.closed glass tubes, a little hydrogen being the only pro-^ 
duct evolved from them. 

I heated a triple amalgam obtained from ammonia by 
potassium, and which had been wiped by bibulous 

* la the experiment of the action of the amalgam upon alr> the 
oxy^gen » probably absorbed by nascent hydrogen, and reproduces 
water^ which is dinolved by the ammoauu r 

paper 
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paper in a dry plate-glass tube over mercury ; a consi- 
derable elevation of temperature was required before 
any gaseous matter was emitted, but the heat was raised 
till gas was rapidly formed, and the whole of the amal- 
gam expelled from the tube : in cooling, the mercury 
rose very quickly in it, so that a great part of the gase-- 
ous matter had been either mercury or water, in vapour, 
or something which the mercury had absorbed in cool- 
ing. The small quantity which was permanent did not 
equal one-half the volume of the amUlgam. 

On the idea that this gas might be a compound of 
hydrogen and nitrogen in the state of deoxygenation, I ' 
mixed a small quantity of oxygen gas with it, but no 
change of volume took place ; I then exposed it to 
naphtha, when one half of it was absorbed, which, by 
the effect the naphtha produced upon turmeric, must 
have been! atAmonia; the remaining gas analysed was 
found to consist <!)f the oxygen that had been introduced, 
and of hydrogen and nitrbgen to each other in the pro- 
portion of nearly four to one. 

At first I was perplexed by this result, which seemed 
to prove the production of ammonia, independent of the 
presence of any substance which could furnish oxygen 
to it, and to shew that its amalganiation was merely 
owing to its being freed from water, and combined with 
hydrogen : but a satisfactory solution of the difficulty 
soon oflfered itself. Exposing the triple amalgam pro- 
cured from ammonia by potassium to a concentrated so- 
lution of ammonia, I found that it had very little action 
ttpon it, and introducing the amalgam moistened by it 
into a glass tube, it had nearly the same permanency as 
the amalgam which had been wiped before it was intro- 
duced, a little hydrogen' only being evolved /but on 
f D d 2 . heating 
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heating the tube^ gaseous matter was rapidly generated, 
which proved to consist of two-thirds ammonia and one- 
third hydrogen. 

In the instance in which the amalgam had been wiped, 
a small quantity of solutk>n of ammonia, aEd perhaps of 
potash, must have adhered to it j and though the amal- 
gam does not act upon tliis powerfully at common tem- 
peratures^ yet when the water is raised in vl4)ouc k 
tends to oxygenate both the basi^ of ammonia and pot*, 
assium, and hence hydrogen is evolved, and V<datile al«> 
kali produced. 

I distilled an amalgam procured by poUfitiuin fitrat 
ammonia in a tube filled with the vapour of naphtha^ aild 
hermetically sealed, in the same manner as in the ex-* 
periments for obtaining the metals of the earths^ but m 
this case I procured anxmonia, hydrogen, and mfrogeft 
only, and pure mercury ; and die sesiduum was potas- 
sium, which acted powerfully on the glass tube. 

In another experiment of the same kind I kept #ae 
part of the tube cool by ice at the time Ike other peiit 
was strongly heaited, but nothing condeaaillle except 
mercury was produced, and the elastic products were 
the same as in the former instance* - 

I endeavoured to procure an amalgam from ammonia, 
to which no moisture could be supposed to* adhere, by 
heating an amalgam of potassium in amnloniacal gm 
The amalgam became! covered wrtih a film of potaab, Imt 
it did not enlarge in its dimensions, and a considerable 
quantity of uon-absorbabLe gas, which was-feund to- con* 
sist of five parts of hydrogen, and one of nitrogen^ was 
produced. The amalgam> after this operation did Bot 
emit ammonia by exposure to air ; , hcfnce it seems pro^ 
bable, that for the deoxygenation of mimonia, and the 

combination 
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combination of its basts with mercary^ the alkali must 

be in the nascent state, or at least in that condensed 

'form in which it exists in ammoniacal salts, cmt solutions. 

« * •* 

VI. Some Considerations ^ genttal Th^ory^ comtected with 
the Metallization ^ the Alkdks and the Earths. 

The more the properties of the amalgam obtained 
from ammonia are considered, the more extraordinary 
do they appear. 

Mercnry by combination with about -rrwinr part of its 
weight of new matter is rendered a soUd, yet has its 
specific gravity diminished from 13.5 to less than 3, and 
it retains all its metallic characters ; its colour, lustre, 
opacity, and conducting powers remaining unimpaired. 

It is scarcely possible to conceive tliat a substance 
which forms with mercury so perfect an amalgam should 
not be metallic in its own nature * ;. and on this idea to 
assist the discussion concerning it, it may be conveni« 
ently termed ammonium. 

But on what do the metallic properties of ammonium 
depend ? 

Are hydrogen and nitrogen both metals in the aeri- 
form state, at the usual temperatures of the atmosphere, 

* The nattiNf ^'the cottfoun^ of stflpliar itad pbo8|^hoftt8 ^Itb 
t^ratfj ^TOfiui»ihw opisioD; these inflanimable bodies by coMbi« 
natioa impair iU metallic properties ; cinnabar is a non-conductor, 
and it would seem,, from Pelletier*s experiments, Ann. de Chraie, 
Tol. XIII. p. 125, that the phosphuret of mercury is not metallic ia 
its characters; ch&rcoal iis a (Conductor, and in plnmbago carbon 
apprOfliebe*T«fy tieftr to a metal in ils t/tise^dborSf to that the idetal> 
lie nature of steel does not militate against the reasoning ia thel tex*. 
The only facts which I am acq[uainted vitb, thai do militate against 
it, are the metallic characters of some of the sulphurets and phos- 
phur^f f of the imperfect meUls. 

, bodies 
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Ir6die9 of tine same character, as zinc and qnicksilver 
would be ia the beat of ignition ? 

Or are these gases in their common form oxyds, which 
become metallised by deoxydation r • 
. Or vce they simple bodies not metallic in their own 
matvire, but ci^^able of composing a metal in their de- 
oxygenated, and an alkali in their oxygenated state I 

These proUems> the second of which was stated by 
3f r. Carendish to me, and the last of which belongs to Mr. 
Berzelius, offer most important objects of investigation. 

I have made some experiments in relation to them, 
but as yet unsuccessfully. I have heated the amalgam 
cf potassium, in contact wdth both hydrogen and nitro- 
gen, but without attaining their metallisation ;, but this 
&ct cannot be considered as decisively for or against any 
^e of these conjectures. 

I mentioned in the Bakerif n Lecture for 1 807, that a 
modification of a phlogistic chemical theory ' might be 
defended on the idea that the metals and inflammable 
solids, usually called simple, were compounds of the 
same matter as that existing in hydrogen, ^ith peculiar 
unknown bases, and that the oxyds» alkalies, and acids, 
were compounds of the same bases with water, and that 
the phaenomena presented by the metals of the fixed 
alkalies might be explained on this hypothesis. 
' The same mode of reasoning may be applied to the 
facts of the metallisatioii of the earths and ammonia, and 
perhaps with rather stronger evidences' in its favour, but 
siill it will be less distinct and simple than the usually 
^received theory of oxygenation, wbtob J have applied 
to them. 

The general facts of the combustiori, and of the action 
of these new combustible substances uppn water, are 

certainly 
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certainly most easily explained on the hypothesis of La* 
Toisier ; and the only good arguments in &vour of a 
common principle of inflammability, flow firom some of 
the novel analogies in electro-chemical science. 

Assuming the existence of hydrogen in the amalgam 
of anmiomum, its presence in one metallic compoundl 
evidently leads bo the susprcion of its combination in 
othera* And in the Electrical powers of the different 
Species of matt^^ there are circumstances which extend 
the idea to eombusttUe substances in general. OKygeii 
is the only body which can be supposed to be* rfe-^ 
men-tary, attracted by the positive surface in the elecJ 
trical circuit, and all compound kodtes, the nature «el 
which is known, that are attracted by this sutface, con-^ 
tain a considerable portion of oxygen. Hydrogen is tJi« 
only matter attracted by the negative surfiawe^ whtch 
can be considered as acting' the opposite part to oxy^ 
gen 'y may not the different inflamsnable bodied^ sup^ 
posed to be simple, coHtain this as a common elebient? 

Should future experiments pix)ve the truth of «h4S 
hypothesis, still the alkalies, the earths, and flie fnetsil- 
Jic oxyd^ will belong to the same class of bodies. Fzom 
platina to potassium there is a regular order of gradatioia 
as to their physical and chemical properties, and this 
would probably extend to ammonium, could it be ob- 
tained in the fixed form. Platina and gold in specific 
gravity, degree of oxydability, and other qualities, '^dif- 
fer more than arsenic, iron, and tin, than these last do 
from barium and strontium. The phaenomena of combus- 
tioaof all the oxydable metals are precisely analogous. 
In itlie same manner as arsenic forms an acid by bumifi^ 
iu air, potassium forms an alkali and calcium an eaith ; 

in 
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in a manner similar to that in >v^ich osmium forms a 
volatile an4 aerid substance by die absorption of oxy^ 
gen^ does the amalgam of ammQnium produce the vola* 
tile alkali; and if we suppose that ammonia is me- 
taUisedy by being combined with hydrogen, and freed 
from water, the same reasoning will likewise appjy to 
the ether metals, with, this difference, that the adhe-? 
rence of their phlogiston or hydrogen would be exactly 
in the inverse ratio of their attraction for oxygen. In 
l^latina * it would be combined with the. greatest, en* 
ergy ^ in ammionium with tjae least ; and if it be separa^* 
Ue from any of the metals without tlie aid of a new com-* 
binatiooy we may expect that this result will be afforded 
by the most volatile and oxydable^ such as arsenijC^ or 
tiie metals of the fixed all^adies, submitted to intense 
heat, under electrical polarities, aad having the pressure 
of the atmosphere removed. 

Whatever new Ugbis new discoveries nmy throw upon 
this subject, still the facts that ha.ve been advanced shew 
that a step nearer at least has been attained towards 

* The comnittii meUUic oxyds are lighter thaa their ba^es, but 
fotarii and §oda are heavier i this fact maj be explained on either 
theory ; the density of a compound will be proportional to the at- 
traction of its parts. Platina, having a weak affinity for oxygen, 
cannot be supposed to condense it in the same degree as potassium 
does; or if platina and potassium be both compounds of hydrogert^ 
the hydrogen must be attracted in platina, with an mergy infinitely 
greater than in potassiam* Sulphuric acid is lighter than sulphur ; 
but pho»phoric acid (where there is a stronger affinity) is heavier 
than phosphorus. The oxyd of tin (wood tin) is very little inferior 
t6 tin in specific gravity. In this instance the metallic base is com- 
paratively light, and the attraction for oxygen strong i and in a caae 
when the metal is much lighter, and the attraction for okygcsa 
stronger* it might be expected U priori that the ozyd be heavier 
tbaa the base. 

the 
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the true knowledge of the nature of the alkalies and the 
earths *. 

iSomethiiig 

* Smce th|3 facts in this Paper were commimicated to the Royal 
Society, I have seen an account of some very curions experiments of 
MM. Gay Lnssac and Tfaenard, (in Number 148 of the Moniteur, for 
1808, which I have just receivedO from one of which they hare 
concluded, " that potassium may be a compound of hydrogen and 
potash/' 

These gentlemen are said to hare heated potassium in ammonia, 
and found that the ammonia was absorbed, and that hydrogen gas 
equal to two-thirds of its volume appeared, and that the potassium 
by this process had become of a grayish-green colour. By heating 
this grayish-green substance considerably, two-fifths of the ammonia 
were again emitted, with a quantity of hydrogen and nitrogen cor^- 
responding to one-fifth more, and by adding water to the mixture, 
and heating it Tery strongly again, they obtained the femainder of 
the ammonia, and nothing but potash was left. 

In these complex processes, the phacnomena may be as easily 
explained on the idea of potassium being a simple, at that of its 
being a compound substance; nor wh«i the fiicts that have been 
stated in this paper, and those about to be stated, ar&constdered, 
can the^Tiew of these distinguished chemists, as detailed ip the no^ 
tlce referred k), be at all admitted. 

Potash, as I have found by numerous expariments, has no affinity 
for ammonia, for it does not absorb it when heated in it| it is noty 
therefore, (allowing their theory,) possible to conceiTe that a sub- 
stance having no attraction for potash, should repel from it a sub* 
stance which is intimately combined with it, and which can be sepa- 
rated in no other way. 

A part of the hydrogen evolved in their experiment may be f^<> 
nished by water contained in the ammonia i but it is scarcely poin- 
ble that the whole of it can be derived from this source, for on sudl 
*^an idea the ammonia roust contain more than half its weight of wa^ 
ter. There is, however, no evidence that the whole of the hydro* 
fen ma^ not be furiMshed by the decomposition of the volatile alkali 
itsdtf. Potassium in it^ first degrjee of oxygenation may have an 
a^ty for nitrogen, oc^pot^ium may ej^ a portfoa of hydroges 
Vot, XIV.— SBCO50 SkaiBS. Ee a^ 
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Something, has heen separat^ed from them which add? 
to their weight ; and whether it be considered as oxygen 

or 

at th« moni^iil of Us comliiBatioa with avnoaittm ; and as the 
vkale of the aumeiiia cannot lie regnrrated irUkout the preseiKx? 
of Mrateri hydrogen and a lUUe oa^ygcin. nifty be furnished to the 
remi&niiig elemoats of the ammoaia^ from the water, and oxygeft 
to tiie potassium. 

Even before the conclusion was formed^ that a metallic subskance 
iadecompoaed in tki» e^Kperiment, it should haTe* been proved that 
libe nitcogcq had ni)t h«en altered. 

That nf re potash, combined with bjdfogeiw cannot fona potas* 
sluaa, is, 1 think, shewn by an experiment wkich 1 tried, in eonse- 
^pienoe of the important ftict lately aseertained by MM. Gay iiossac 
andTkc^ard, of the deoxydation of potash by iron. 

An ounce of potash was ke^it in ignition for some time in an iron 
iabe, gvouad into a gun-hai ref^ in' wych one ounce and a kalf oJT 
iron-turnings were ignited to whitevASs^ a comnuwkatioa wan 
opened, by withdnaving a wirie which clfoaeA the tube coutaioing the 
potash, between t^at alkaK and the metal* 

As the potash eame in contact with, the iron^ gaseous matter wa* 
developed, whlcU waa leceiy^d in a proper apparatus, and thongli 
flomeof it waaLosft by paasing through the potash into the aian». 
sphere, yet nearly half a cubic foot waa pceseryed* wLi:h pvoved to. 
b^ bydrogan. tn the ti^e were found two''iu-odu«ts, .one in the 
quantity of a few grains,, containing potassium, coiLbined wifck a 
smaM qnaatfly of iron, and wklch had sublimed in the operation, andL 
the otlier a fixed white metalihc substance,, whicih consisted of aa 
aMoy ofironandpotassMim. 

The first of these substances burnt when thrown upon WAter, and 
in its other ch»acters resembled pure- potassium, except that its 
gpecfftc gravity was. gseater,. its ct^our less brilliant; and when it 
taniitihed i» the atmosphere it became o|^ a much deeper colour tbaa 
l^re polamiiam. 

' Notw pota§b that basbeen ignited ia the purest form known of tbia 
alkali; but on MM < Gay i.ua9a<c'& and 'Chenard's theory, this potasiii 
must contain water, not- only sofficieat to.fumish kydrogen. to. me- 
talitietkeakkal^ b«4(t lik^wis^ tbc;, quantify disengaged: dry peialh 

then. 
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t>r as water, the inflammable bcxlj is less compoanded 
than the uninflammable substance feilttlting from its 
combustion. . , 

Other 

then, as it is procttred in our experimenli, tami on thi^ tboory be.« 
compound, containing a considerable quantit J of matter which can 
furnish hydrogen 5 and what would be its form or properties if de- 
prived of this matter we are wholly unable to judge, whicli brings 
this question to the general question discussed in the text. 

Potastium I find may be produced readily from dry. iglutcd potash 
in electrical «^eriments$ and the result of the combustion of pot* 
assium in oxygen ga» is an alkali so dry thlat it produces violent 
heat, and ebullition when water is added to it. 

In MM, Gay Lussac's and Tbeuard*s expei-imeWt bn l-fe acti60 of 
potasstam on ammonia, the hydrogen disengaged ki fh^ fimt p^o- 
<e8s, and that existing in the ammonia ^isei^^d in tb^ scieoiid pro-* 
cess, exactly equals the whole quantity contained in the awmoniav 
But there is no proof of any hydrogen being disengaged from the 
potassium, for the ammonia lost is not generated, nor potash formed, 
but by t6e addition of a substaMe, consisting of oxygen and hydr^ 
gen ; aiad as the thvee bodies concerned in this experiment are p<yf-» 
assittm, ammonia, and water, the resuH ought to be potas^^ am- 
monia, and a quantity of h^drogen^ equal to that evolved by Mkb 
mere action of water on potassium, wbkh is said to be the case. 

Even if there were no other ptoofs, the cheitfieal pto^efties of 
potassium are so wholly unlike tho^ that might be expeeleif from a 
compound of potash and hydrogen, that they are almost sufficient to* 
decide the question. Potassium acts upott water with muck more 
energy than potash, afiid produces much more breat ia it| and yM if 
a compound of hydrogen, the affinity of potash i&t irster mMt bo 
dnmni^d by its affinity for hydrogen, to say nothing of flie qosos- 
tity of heat which ought (on the common theory cf capacity for beal> 
to be earned off by this light inflammable gas. 

Potasshim borns in earbonie acid, and predpitates charcoal frotts^ 
it; whereas hydrogen eleetrised with carbook acid converts it into 
gaseous oxyd of carbon. 

Potash has a very riight attraction for phosphoras ^ bnt potassiwm 
has a very strong affinity for it, so as to separate it from hydrogen, 
and aeeordiitg toMM. Ga^ Lassac aad Thenaid, with the phaeoomena 

£ e 2 of 
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Other hypotheses might be formed upon the new 
electro*chemical facts, in which still fewer eienieats 
than those allowed in the antiphlogistic or phlogistic 
theory might be maintained. Certain electrical states 
always coincide with certain chemical states of bodies. 
TTius acids are uniformly negative, alkalies positive, and 
inflammable substances highly positive ; and as I have 
found, acid matters when positively electrified, and al- 
kaline matters when negatively electrified, seem to lose 
all their pecuUar properties and powers of combination. 
In these instances the chemical qualities are shewn to 
depend upon the electrical powers; and it is not im- 
possible that matter of the same kind, possessed of dif- 
ferent electrical powers, may exhibit different chemical 

forms ♦• 

I ven# 

of inflammation. Potash has no affinity for arsenic, yet from tbe 
experiments of these gentlemen it appears that polas^um sepamtes 
arsenic irom arseniated hydrogen ; and hydrogen, which is supposed 
by them to exist in both compounds, can have no affinity for (lydro- 
gen, nor can hydrogen in one form he supposed capable of sfpa- 
rating arsenic from hydrogen in another form. , 

Could not the experiment of MM. Gay l^ussac and^Theaard be ex- 
plained except on the supposition of the hydrogen leing derived 
from tbe potassium^ it would he a distinct lectin favour of the re^ 
vival of the theory of phlogiston. It wonld not proye, however, 
that potassium is composed of hydrogen and potash, but that it is 
composed of hydrogen and an unknown basi:^ $ and that potash i^ 
. this basis unit^ to water. 

* Phil, Trans. 1807, Part I, p. 23. The amalgam obtained from 
ammonia offers di£Bcuities to both the phlogistic ai^ antiphlogistic 
hypotheses. If we assume the phlogistic hypothesis, then ve ^^f^ 
assume that nitrogen, by combining with ong-fourth of its weight of 
hydrogen can form an alkali, and by eombiiiing with one-twelfth 
more, can become metallic. If we re:! son on Uie antiphlogistic hyi 
uotheias, we must assert, that though nitrogei^ has % weaker a^ity 

f«| 
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I venture to hint at these notions : but I do not at* 
tach much importance to them; the age of^^emistry 
is not yet sufficiently mature for such discussions; 
the more subtle powers of matter are but just begin-' 
ning to be considered ; and all general views concern- 

for oxygen than hjdrogen, yet a compound of hydrogen and nitro- 
gen j« capable of decomposing water. 

The firit ajsumptton is, however, by far the most contradictory 
to the order of common chemical &cts $ the last, though it canaot 
be wholly removed, it yet lessened by analogies. Thus aUoys in 
general, and inflammable compounds, are more oxydable than the 
simple substances that compose them. JSuIphuret of iron at com. 
mon temperatures decomposes water with facility, whereas sulphur 
under the same circiimttances has no action on water* and iron a very 
imafl one. The coMpoaad' of phoiphonis and hydrogen is mow 
inflammable than either of its coaitituents. 

bhould a new theory of the dependence of the chemical forms of 
matter upoo electrical powers bevestablished, the &cts belonging to 
amnionium would admit of a more easy solution. Ammonium might 
be supposed to be a simple body, which by combining with difl^ent 
quantities of water, and in difterent states of electricity, fonilied ni« 
trogen, amnionia, atmospherical air, nitrous oxyd, nitrous gat, and 
nitric acid. 

Water, on this idea, must be supposed a constituent part of all the 
di^ereat gases ; but itt electricities in oxygen and hydrogen would 
probably be the very reverse of what they have been tupposedby 
M. Hitter, and some ingenious English enquirers. 
- Water potitively electrified would be hydrogen; water negatively 
electrified oxygen : and at in the physical experiments of tempera-- 
ture, ice, addtd to certain quantities of steam by aa equilibrium of 
beat, produces water, so in the chemical experiment of the gene- 
ration of water the positive and negative electricity of oxygen and 
hydrogen in certain proportions would annihilate each other, and 
water alone be the result. At all events ammonium, whether sim- 
ple or compound, must be considered as owing its attraction for ox- 
ygen to its highly positive electrical state, which is shewn by itt 
powerful determination to the negative turface in the Voltaic 
circuit. 
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ing thexBi must as yet riest upon feeble and imperfect 
foundittions. 

Whatever be the fate of the specttlative pairt of the 
enquiry^ the facts howiSTer will, I hope^ admit of mauy 
applications^ and explain some phasnomena in na^ 
ture. 

The metals. of the earths cannot exist at the surface 
of the globe ; but it is very possible that they may form 
• part of the interior ; and such an assumptton would 
offer a theory for the phenomena of rolcanoes, the for- 
mation of lavas, and the excitement and effects of subr 
terraneous heat *, and. would probably lead tp a general 
hypothesis in geology. 

The luminous appearance of those meteors connected 
with the fall of stones, is one of the extraordinary cir- 
cumstances of these wonderful phaenomena. This ef- 
fect may be accounted for, by supposing that the sub- 
stances which fall come into our atmospherie in a metal-^ 
lie state ; and that the earths they principally consist of 
are a result of combustion ; but this idea has not the 
slightest connection with their origin or causes. 

* Let it be assumed that the inetais of the earths and aikaliev» ia 
alley with common nelais^ exist in large %uftiititi^ beneath the 
eurl^e, then their acciikaital exposure to the action of air and ^a- 
ter must porodJiice the effeel of su^erranean fire, aad a pyodiiet oC 
•arth jF and itonj matter analogoua to lavaiu 
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List of Patents for Inventions, Xc. 

(Coatinued from Pa^e 144.) 

John Schmidt, of Saint Mary Axe, Lottdon, Watdib** 
maker ; for a phantasmagoric chron<Hi>eter, or nocturnal 
4ial, representing, or making visible at nigfat, ta a». 
enlarged size, the dial of a watch against th^ waUof » 
room ; the reflection obtained by a light and optical ap- 
paratus being at the same tinie sufficient to give the. 
room a pleasing illimiinatipn : the nocturnal dial may. 
with little alteration be constructed of any watch or. 
time-piece : hut to render the whole as »mple and use- 
ful as possible^ he has also invented a mechanisn^ or in- 
strument which is applicable to, or separately useful 
from, the above, on account of its peculiar action, 
which he calls The Mysterious Circulatory or Oirono^ 
logical Equilibrium : this equiKbrium requiring only 
one hand or nonius to shew seconds, minutes, anci 
hours, and is particularly useful, and may (if required, 
with little alteration) represent an orrery. Dated De- 
eember 20, 180S. Specification to be enrolled within 
one month. ^ ' 

John Frederick Archbold, of Great Charlotte- 
street, Blackfriars-road, in the county of Surrey'; for 
improvements in making brandy; comprising, first, a 
new method in making wine, ••-tbe- worts or must for the 
making the brandy, and a still applicable to the working 
oflF the same ; and a new method of rectifying the spirit 
when worked off. Dated December 20, 1808, Speci- 
fication to be enrolled within six months. 

WlLLUJC 
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William Tompson, of Deritend, in £he parish of 
Aston, near Birmingham, in the county of Warwick, 
Locksmith ; for a new- invented lock, which acts in a 
perpendicular, and then in a horizontal direction, with 
iqirings and tumblers, one part being at liberty whilst 
the other is in motion, the bolts of which lock return 
into the body thereof when it is unlocked. Dated De- 
cember 29, 1808. Specification to be enrolled within 
0Re month. 

Malcolm M'George, of Bell-yard, Carey-street, in 
the county of Middlesex, Musical Instrument-maker, 
and William M*Farland, of the Strand, in the county 
of Middlesex, Umbrella-manufacturer ; for certain im- 
provements in the construction of tunbrellas and para- 
sols. Dated December 29, 1808. Specification to be 
enrolled within one month. 

William Steel, of Liverpool, in the county of Lan- 
caster, Glass-dealer; for an entire new machine, en- 
^ne, or instrument, for making white salt, which will 
be much more useful and advantageous to the public 
than any machine, engine, or instrument, hitherto in- 
vented for that purpose. Dated Deceinber 29, 1 808. 
• Specification to be enrolled within one months 
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Sp^d^atipn of the Patent 'grunted to Wiluam SflOTn 

, iWELL, 2^ M« Ci^y ojf New Ycrk^ in North AvieTJicfii 

; laie resiiing in the Pamfi of Saint Mary L(imhth9 in 

. the Cbunty ofS^urre^, and' imp. ^f 4^1^ City of York^ iri 

that Part of the United Kingdom called England j for 

certain Jmprcyoements . in the manufacturing Musfaii'd* 

dommunicated' to him by a Foreigner. ♦ 

DatedJune 14, 1808.* 

X O all to whom ^hese presents shall come, kc; 
]Now KNOW YE, that in compliance with the said proviso^ 
I the said William Shotwell do hereby declare that the 
said invention is, described in manner following; that is 
to say: I take mustard-bran, or the ofial of mustard^ 
after as much knustard-flour has been taken out as is 
done by any ofthe modes now or hereafter used; I wet 
this bran or offial with water, then grind it between Jioii* 
2ontal stones, or trituratd it any other wajT, at pleasure j 
Vol, XIV.— Secokp Serus^ F f after 
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after which I immerse this in a considerable quantity of 
water, stirring it well ; then I suffer the bran, which is 
the most ponderous, to subside. When this is done, 
and v^hilst the flour is yet suspended, I draw off all that 
is above the bran into a flannel, or othw^ suitable 
strainer, -pieced over a vat, vrhi/A vat is to have ft Jijch 
at its bottom. This strainer serves to filter the jnus- 
tard, and prevents any particles of bran, or other foreign 
substance, from passing into the vat. In this vat I suf- 
fer the mustard-flour to pr^qijptate. I then draw off the 
water from aTbove the flour as close a» possible : when 
this 'is done I ^raw off all I can from below the luch, 
making use of the sam« water for succeeding parcels a'a 
often as it is found to answer. My mustard now being 
of the Go)»^«t»ency wished, I preserve it in th^'Comnu^ 
mode. The bran left in the first vessel wifl &tll coritttin 
a^cewt^erable portion of flour, smd should Ibav^ a ^^cond 
Water put to it, then lite weitstirnid, and suffered to set- 
tle, «and should undergo the same "processes as iast, or 
the water, whilst the flour is suspended in it, may serve 
to wet a second parcel of bran, I have varied- the mode 
of separating the. flour from the brai^, but have fbund 
none so simple and effectual as the above. During the 
above^'. processes I endeavour to keep the air from the 
mustard, aad to complete. tjbe operations as speedily #$ 
passible, to prevent the pungency firouL escapijog^ 

To n^ake dry muAtiurd from bran, after ^sonu^ ixm^r 
tacdnflour has been taken.from it as is dAsue by an^ of 
the nu)des u&w or hecestfter used, I take the coles of 
India corn, hreiak diiem small, mix tbeon with .mustaxitf 
haao, grind it in a cQcn-mill, or commiixute at in a&y 
other w^QT. I stfaeiLaifit it, aad aftervacds repeat these 

. . processes 
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jpvocesses as dften ksl find it profitable. I bare used & 
great yaribty of other aubstatices to mix with the bran; ; 
Ihare lii^ewise taken wbeat-iloar^ or at pleasure otbet 
appropriale sbbstahces, and mixed this with mustard- 
tean^ pteriously worked as abote, which I have (commi- 
nuted^ atid sifted sis often as I bate foutid it advantage^ 
aiUi I hare sometimes taken these products, mixed 
^nt with fresh bran, and worked this mixture in th6 
afiiresaid mslntver. The product now obtained, po^sess^s 
a Considerable degree of pntig^ncy. I have taken f/esh 
flour, or Other appropriate substance, and mixed with 
this last bran, then operated oh it as before : this lat£er 
product I have passed through fresh bran in the samb 
way^ when it will have acquired a considerable degree 
bf pUngfettcy. The quantity of flour, or other appro- 
priate irabstance to be used, must be in proportion to 
the richness of the bran, atid can only be ascertained 
by a little observation* I have also taken whito mustard- 
flour, m^al, or bran, and worked it with brown mustard- 
bran in the same way, and hate found th^ prckluct pos- 
sessing a considerable portion of the pungency of tile 
blown. I hdve ilso put ahiolng the bran sniall paiti^ns 
of ftoury oi: other appropriate ingi^edients, previous to 
Comminution and siftitig,- sknd so repeatedly addeil floiir, 
&c. for a number of tinges, generally forking the bf an 
over aft^r I have done adding flour or other appropriate 
isngredients pnce or often^i*, 

I have disd adopted a n^ote simple and expeditious 
mode of sifeiiig mustard. I prepare a frame, ^hbut six 
irid a h^ ifeat' in knjgth, twenty-sis: inches i\i width, 
Md &tt$ inicliiefs de^p, into wbiefa I fi^t another frame or 
ftameirwitbifitt bottom otbmOflm. This fhlm^issus- 

rf2* pended 
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pended with one end a little higher than the other, aiKJi 
ynder it is fixed a chest : .from about the middle of each 
of the sides of this frame projects a piece. 4>f iron or 
wood, about, fourteen inches from the side, whidi is to 
run between two upright pieoes. These projectipas are 
intended to keep the sieve-frame steady in its motion 
backwards and forwards, it being propelled wil^ suffi* 
cient velpcity to cause the meal to have sufficient mo«- 
tion on the bottom of the sieve. On each, side of. the 
sieve is placed mallets or hammers, having handler th*t 
spring, ^bich the sieve-frame is intended to strike 
against.. I th^n pri^pare a hopper, generally similar to 
those used in com-:mills„ ha^^g a shoe under it, which 
is so contrived, that by the motion of the sieve it bas 
sufficient motion to deUver down iti% contents,, which 
hopper is fixed 6v^r the highest end of the sieve. I have 
sometimeai annexed tQ-thej upper end, of the sieve abpx, ' 
open at top, to receivfe the meal, . and having a hole at 
bottom, so as to let the meal pass from it to the sieve. 
This hole is contracted or enlarged by mean^ of a slide. 
J have had a hopper placed above the sieve, with a eon- 
. ductor of cloth or leather affixed to the bottom of the 
hopper, having the lower .end of it to touch the sieve^ 
and having a string round its niouth to contract it. TJie 
motion of the sieve causes the conductor to deUver the 
meal into it^ The biian is to pass through the lower end 
pf the sieve into an apartnient separate from the flour. 
The improvement of supplying the sieve by means ot 
the above, or any other kind of hopper^ is. y^b^t. I claim 
as anew improvement on sifting, . The $ieve j^hftuld be 
^o hung that it may ponvepiently .be brushed undof tho 
^ot^om^ or bn^hes luay be fixed the length of ^e.i|beY]?> 
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to be moYed by cranlc^ by machineryi or any otiiar veagr 
at pleasure, W'hich I also claiin as an improvem^it* . , . 
> Tfaei peculiar advantages arising from the abote-ioiH 
provements are the following. In the first place, I obf-e 
tain a' considerable quantity of genuine mustard, by a 
simple and easy process, from the bran or oiFal, whidi 
is deemed to be of but' little value. In the second places 
I obtain an article possessing a considerable degree of 
^e pungqucy of the bpwn mustard-seed at a small ex^ 
pense, which may either be used in tlue state thus pT<k? 

- cured^ or be mixed with genuine mastard. In the ihkA 
place^ by connecting a hopper or other apparatus witibi 
the upper end of the sieve, the labour of supplying the 
sieve with meal is very much lessened, and the suppl|r 
b mor'e regular than when done by hand, and by fixing 
long brushes under the sieve, to be moved by crank 

'Y)r otherwise, the labour of brushing is lessened. 

In witness whereof, &c. 



Specification of the Patent granted to Edwajrd Dampies, 
of Primrose'Siveety in. the City of LoHdony Mcmu^acr 
turer; for certain Machinery for rasping, gratings or 
reducing into small Parts or Powder, such W(fod% 
Drugs, and other Substances, for the Use of Dyaii 
and others, as are not easily to he pulverized by mem 
Percussion, Dated March 12, ^806, 



To 



With a Plate, 



^ all (o whom these presents shall oome^: &*. 

Now KNOW VE, that in conlpliai^ce with ihe said proviso, 

I the said Edward Dampier clq h^erefoy declare that the 

M us^tui^ 
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notam of my. said iimtitmi, ahd ifi wbal nMBDer ibtf ^^ 
sameil'tDbevCorned intO' eflect and {Mraoticejf ate dtf^ 
a<cs2)ed in nianner foilowing; that is to sajr: i cdn^ 
aritiGtt a' large iriieel or 4at surface, of ison of other ma 
taly ir of smy other fit materia}, for the purposes hereiii4 
sfter nienticmed^ ahd atffiix the same to a Tehaeal dnft . 
cnr asbbr^ which is drrreti round by tihe iriachtnttirf imd 
liowera comitidnly used for mannfacturing wotks. U^oa 
tke £dLce of the trbeel I attach, by 8crefws„ keys^ bohi^ 
er any other well-^lnown means, certain ctfttersr m 
tW^tBf hating their edges or faces toothed add dijierted 
opwafdd \ each of t^hich is fixed so that its lenjjth doM 
W directed towards the shaft, either precisely, or vndl 
stich an obMqaity, as that the line, of the length of each 
^aspe^, ^hall every urbere cross the circles deserlbed by 
tbe motion of its teeth^ and cloise io each cutter oir 
rasper there is a perforation, or, long. hole» quite ttoom^ 
the face of the wheel, for the piirpose of permitting the 
rasped wood or other material to' fall through. In the 
ixse and application of this machinery the pieces of 
HTOody drugs', or othet sabstances intended to be rasped^ 
grskted^ or reduced into small patts^ or powder, are 
placed and, secured upon the face of the said wheel, 
^viiit^h^ by its rotaition canises tfie teetb of the cutteeff to 
met i^on the) saoie, and to eut off portions or ra^^gs 
wi the same)| ^hich' fidl through into a proper ireoep- 
tacle. • . 

And I do farther declare, that the fece of the said 
wheel may be made bevelling inwards or outwaf ds^ and 
«iQ ^dmit of \^ri6us ibrms, dimetisimis^ akid tdocities 
of motion y and also, that, by cdntfivaiii6e& #eH ktlbwii 
to workmen^ it is eas%! practicable ^iHi^t to fix aH tihb 

cutters 
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cutters upon the wheel at once, and fasten them there 
by one key, or mode of couneolion, ov^'othemisey thajt, 
eack ouifatef may be separate^ at^tached, a&d tak^n out, 
vAuKi meedftil, independently of tl\e others. 

The annexed drawings indicate pne of the cmstruuc- 
tions of the said machinery, iii ^hicj), the face of the 
wheel is flat, and the cutters placed in the radical 
di^ction. 

.'.jPySft- 1? 2, an4 3 (Plate VIII.) repi:e^nf a large <;ai^ 
ixCT yihef^ or plate. ' 

fig. 6 9h^w9 the end v^Lew or sectipn.of oj^ f4 th^ 

^g- 4 represents tih,e samp, yieWfl by Ip.pjcy^g dawn.- . 
i[^s, ^d Fig. 6 represeuts the sacae vievi^ed ii> frojojU 

;.,Tlve dark-slj^^ part^. of fig. 1 Jshew ^U of tjti^jqi|itr. 
t^ or xaayp^P bolted or screis^ed. in tjiefj r^fij|}[^f;^;iy|^. 
I^pnsj jpfl4wfeei^tj^ ^beel i^s . c^^mpk^t^ly fi^ijd ^jg, i^j 
whole face is thus supplji^d. .«,-,.; , 

I j:ig. 3 fhews the umjer part of ^e whcplp ?.Hi4.H;g^-.^, 
i^cybg^tbea^qtipu th^eof, shews 4:^^rp^p^ ipi^^lfi^j^^^b: 
the cutters pr ra^p^rsi mpy be Ip^g^^.^^^^^J^M^B l^^W 

la witness wiieiseaf, $c. . ; ., •- k .{ 
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^otfigaim rf th€ Patent grmniedJo Davii> ThoMas, of 
FeatherstoneJmildtiigs, iri- the County of Middlesex^ 
Gentleman ; for n perforated Vessel^ PercolaiWy and 
Frame J for making or preparing-. Eotable Coffee. 



To 



Dated May 30, 1808. 



all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said proviso, 
He the said David Thomas doth by this present instru-r 
ihent in writing tinder his hand and Seal declare that me 
nature of his said invention, and in what manner the 
finn6 is to be performed, is particulai'ly described and 
itecertained in manner following; tHat is to say: iThe 
»ard invention consists of a perforated urn ^or'vessel of 
ifarioiis forms), a perfcolator, and a frame, which niay 
be usfe4 collectively hi a portable fbrmj or separately if 
that form should not be preferred. 

The- principal part of the machine is an urn (or vessel 
furnished with a cock for drawing off its contents), ren- 
dered effective'by the means hereafter described. ^ 

Tthis urn is the receiver or receptacle pf the beverage 
which is prepared from the material cbfFe^ by means of 
hot or boiling water made to pass through it. The 
contents of the receiver, will therefore be* in a potable 
state. 

In order to render this urn effective, since filtratioa- 
into a close vessel would soon be impeded and stopped 
by the compressed air, a number of small perforations 
or flues are made in the upper part of the urn. These 
ate calculated to release the confined and rarified air, 
being open while the percolation is going on, and so 

contrivedN 
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Patentjor preparing Potable Coffey. %2S 

eti^ntrivedy that tbey are covered at the same time and 
with the same cover as the large aperture or mouth of 
the urn, upon the removal of the percolator. By these 
means^ the urn becomes a close vessel when the perco« 
lation is completed, from which neither the finer quali* 
ties or essence of the coffee, nor its heat,' can escape 
\>y evaporation. 

The next part of the invention is the percolator or 
small box, which contains and confines the material cof- 
fee (in its ground or pulverized state)* within itself, and 
prevents its rising and mingling with the^ water when - 
poured into the cylinder. 

The percolator may be united to, or detached koxA^ 
a cylinder or barrel that receives the water, as occasioiU^ 
may require. The percolator (with its contents) be- 
comes the medium through which the water passes into 
&e urn, where it assumes the character of potable 
coffee. This appendage (the percolator) is fiiimished 
with a cover (pierced throughout with very small holes}^ 
which is fitted to it, either independently of the cylia^ 
der, or fixed to the latter in that part whith is e6ntigu« 
ous to the percolator. In either case its offid^ is the 
same, namely, to confine the coffee, so as to'pnev^t 
lany portion of the water firom passing into the receiver 
but through the whole mass.- The bottom of the perco« 
later is pierced or bored in the same way as its cover. 
The cylinder a)bove<^thenuondd is a tube superadded to 
the um and percolator, and it m'bf be regarded as a part 
of the latter. This hollow vessel may 'be constructed in 
a prismatic or in a cylindrical form'^ the latter, as it con« 
forms to the present shape of the percolator, has beea 
preferred. \ ' 

The fratne or ^tahd is Calculated to elevate and sttp« 
Vou Xiy»— -SicQOT) S«RU;9. C g port. 
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t26 Patent jfor a perforated Vesiely Percoldtor, 

'foj^. at a.prop^er height for drawing off its contents, t 
V^ss^l discharged by means of a cock, when not con- 
structed in the coninion form of urns, Whether adapted 
to this, or any other purpT)se. It serves also to inclose 
the vessel and its appendages, when theV are made Is 
► the portable form, and to' protect them from injury! It 
is calculated besides for being occasionally fixed to the 
table or plane upon which it is placed, anU for tlij^' re- 
.ception of a lamp. / .* 

The Patentee reserves to himself the ex'clusive right 
of modifying and varying the applicdlion 'of these priii- 
ciples^ inventions, and . improveinents, acoorolrig 'fc 
^Circumstances, ^n such manner as . may best suit tne 
form gf tlie vessel or .its appendages, ^s well in respect 
to the flues or perforations as to tlie percolatbr'and 
fraiii^, whcfther affecting tlieir'^respective forniis'br situa- 
tion. ..'..In witness whereof, &c. 

• — ^^— — — i^***^ i-J— 

. Observations 6y the PA'fENtEE, 

« :At th^ portable form of jthe npuaohipe is altogether {>(?' 
' culiao-Ao this invention, andrems^rk^able for its compact- 
>^WSBp ^fgance, 8UW cojivenienp.^ the Patentee has 
. commuiixcated tl^e foUpwmge i^ore particular account of 
.it. which lo^y $erve also to elucidate the general am)U- 

•••^*»°^- '■ : V..... •;.. .. ; . -•, ...;,. i:,;u 
^^ ]La tl^is form it is^ called, the coffee canteen^ in order to 

; idistinguish it from other forms .of die urn or receiver 

^•(wWie structure may render, a fr^i^e or stand unneces- 

.Il9ury)^^in which v,aiiety an4 ;4,^cor$Ltion> suitable to the 

.ta)^ ^re pre^red to that preciaioA, and.iipifonnity 

which are best adapted to travelhng purposes.. , 

. . . ;llie coffee ^anteca b pf ^ p^rf^ictly ^c^Iindiica( forii, 

•eparable iutotike following parts : ^ . 

No. 
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and Frame, for prepariw PotahU Coffee. 227 

No. K a receiver or urn. being a cylindrical Te$scl 
with a coveiv . occ. . ^ ^ 

^ pToTiz, a cyli;ocfer.br tairel fittea to the inside of No, \1* 
No, 3,^ a Defcblatof or charger ^tted *i6 No. 2.^ 
'*Na 4^ a case or stanfl &(r 'incTps'int $&e whole, and 
lor supporting the canteen wheu m use,^ 
The feqeiyer, Np. 1, h?w two necessary Vppehd^gjeil 

(Kos. 2 and .3. /which are reposited. within Itself, when 

\.i:::x.'^ -jvAinui ,,'w/»'7' ^. < .• ..'• ♦ •• ;*..i: . r 3-* 
not m immediate use, without increasing the bulk in* any, 

deeree), namely, the percolator, ana the cylinder te 

•v*v /'"'•.' *' ''^'- '^''/ S'^^' * ' ' '•* ■ '.' ' '^ ^'- "' * • ^-M '' '-'^ 
which it IS attached. 

£ach pf these thrc;e parts, . the receiver, the perco- 
lator.'and th^ cylinder, hieta a use distinct tirom the others, - 
"'The cylinder receiv'^s the water, whiqhj^asse^ thfbugli 
it piire and uncbntamixiated, lesiviog it perfectly clean. . 

The percolator contains and confines the nisCt^al 
cbf&e, or. medium, thrqueh which the water passes n'om 
the cylinder into .the receiver. . . \ \ , 

This article (the percol;^tpr) being the iposft essential 
part of the machine, in its effect, it is desirable to .give! 
the most perfect idea, of its form a^d use. It mity aptly 
be re^resisnt^d by a pla^n snuff-box of a large sizei jier* 
forated at the top and bottom, with very small holes, 
and occasionally united to the end of a tubfl^ (bei^g the 
cylinder which receives the wat^r). The most approve4 
method of uniting these is, by pr^ipusly fixing^ dde ot>» 
ver of the box to th,p tube or cylinder, snaking it iei part 
thereof^ and th^i^ screwing the box into the cover so 
fixed, or by screwing the box itself^ in that mannei^ 
leaving the cover at liberty, but closely fitted to the box. 

The whole body, of ^ater passes through the coffee^' 
contained in the percolator, into the receiver^ as through - 
a filtering ?^^P5r ^^'[^J?^ H can possibly escape. Hence it 

G g 2 . IS 
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'9%$ JPaimt/or a puforaUd ^$hI^ ^eMsktor^ 

it obvious, that every ^znall portion of the fluid passes 
fi^ccessi^vely through the ram of coffeel^ "m^out t^sipg 
^e latter ^toij^ surifaee end leaving it. adhering to !^e 
lides of.tlie vessel/ while it passes partially through t}ie 
remainder ; zslA Vet the material coffee has, ample room, 
to expand itself; an^ to be saturated w^h the fluid. ' 

The r^c6ivei' then contains the whole of the beverage^ 
tne percolator the lees or grounds, and the cylinder 
becomes empty,, d^^, and perfectly clean*, 
~ This process may be repeated ^ often as occasion re^ 
quires^ simply by re-filling the percolator, or by dji* 
jplaciiig it by another, and so on alternately ; the cylin*. 
der, as, before observed^ remaining clean. In the meaqi 
time, and while the new process is going on, the pre* 
iriaus preparaiion may be drawn off.* 

'The clumsiness of pouting off th^ beverage by means 
of a lip or ^spout at the brim, Whiclx in sizeable vessels 
i$ extremely inconvenietit, is obviated! i)y drawing it off 
tlirough a small urn cock, an^ the necessity of the above 
mode, and others equally awkward *ahd objectionable, 
though beretofpre indispensable, (because without an 
opening ithe filtratioi) could not .be 'effected, in conse« 
quence of. the*air being confined, aQcl at the same time 
tarified in the receiver, so as. to resist the gravitating 
fluiii,) is iderein renioyed by ^ few small perforatioiis sur* 
rounding the tase of the cylinder. 

The principle of the frame or stand, snewing,its.appli* 
cation to two useful purposes (expressed' by tho&ie terms), 
having been alrcjady specified, it is unnecessary to ex- 
patiate upon the subject, since the principle embraces 
different modes of effecting this double application ; yet 
as the ohject of these observations is, the most perfect 
elucidation, and the mode hitherto preferred is perfecitly 

., . noTcl 



Digitized by VjOOQIC 



^nd Frame^ for preparing Potable, Coffee^ 22* 

novel and unique^ hot increasing the bulk in any senu 
«ible. degree, it may npt be improper to give a brief ex- 
planation, 'the chanee from a cylindrical frame or case^ 
to a stand is p^odiiped, pimply, by depressing its upper, 
end pr co¥er, arid this is effected by means of four pini 
projecfting from the fedge of the cover, and sliding through 
perpendicular grpoves, cut about half way down the in- 
side of the cylindrical frame, at the termination of which 
they rest, thereby forming a stand for the urn at a con- 
dement height. , '\ . .. ^ 

Xq' prevent this en3 or coVer from sliding off, wHen 
the canteen Is inclosed, the above grooves^ instead of 
beiiig open from, their bottom to the top of the firame^ 
opeh into a Wi^ontal groove near the top. In this the 
cover freely circulates, arid it is extricated from the 
frame by means of intermediate openings, or notcheis^ 
cut from the uppi^r side of the horizontal groove. Hence 
it i« obvioys, that the cover can neither be raised nor de« 
pressed but at certain points of this groove. 

- If the receiver be made of silver^ plated metal, or 
the iilte> it will be fortified ^gain^t injury by this frame ; 
wh^cn, instead of concealing, heightens its beauty by a 
rich contrast, being made of burnished or gilt brass. 

A lamp may be used at pleasure fitted to the frame 
under the receiver. 

At sea, or ih aquatic exc^irsions, a screw-bolt may be 
introduced through an aperture in the centre of the 
stand, and a nut screwed on, by which means it is effec- 
tnally secured to actable, locker, &c. 

The object of occupying a small space when iiot in 
immediate use', so as to adapt it to the use of ships and 
€wip$ And all travelUug. purposes, has, in the construc- 
tion., been constantly sought and completely attained; 
* for 
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230, . ., Jp^Jpl^^i Mode of const(iicttr^ . 

for tbe macbiQe when consolidated (including a^ c^ddy 
for ii)gre4ients) is contained, in. one of its. part's, whiicV 
does not fill tb^ cro.wn of "a small Hat. An4, when, it v . 
conwdl*red that the whole apparatus a^pted to every 
use for ^Tiich it can be required, and. answering ev^W 
p^rpos^ tWt^coi^^ he aime4 at, ii^ay l;>e' in^^Iosqd iii \ 
lloliow cylinder, si3C incKes and a half in .height; ajid four 
inches and a half in diameter; it may safely be prond^iited' 
an nnriyalled model of precision, utility, and elegance. 

To the curious it will not appear an uninte^re^ing ftct, 
that. the. construction and proces^ simple as they ife 
ipa^e to appear, are founded upon piure philosophTo^^ 
principles, in which chemistry, ppeumatics,/and hydro- 
islatics, have some share; and that without due tegaid 
to jthese, tl^e machine would be ineffective. 



iO/- 5 



"^Improved' Mode of tojisfructing Mujles for Chemical 
Purposes. £j/ Mn'Ei>MViJti 'thjtKELL [ 

WifbaPlate. .^ ' i<^c ' 

Stpm the TiuNSACTioica o£ the Spci^Vr for tke:&94iu« 

ragement of Art^, H/^^VU^Tmm.^\QQWAm»^ ' 

XX'AVING experienced much ihconyepience in ^e 
common mode of moulding mu$es on. woodien blocks, 
for the use of chemists, enanaellers, &c. I beg lejive 
to Jay before your praise- worthy Society, aa improved 
method, possessing the following advantages :, hanjely, . 
First By this new "method of moulding, " mu,)Hes, 
coarser and cheaper materials may be used! than cau^ 
employed in the common mod^ ; and M^ich a^so gives 
theni the valuable ^property of resisting a greater .^egreei 
if heat. ' ' : ^ • , .• . '. 

Secondly. That much time will be saved by this ini- 
" - ^ proved 
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^i^hen ffie' tWb mb^es" a^^s' cbmj^iatecl, * ^' ' * ' * ' 

• Trtiic^Aly. i"Ke certainty' of mkklng^ them virithout cracks 
bir flaws, andi^ilh coarser materials, vnU' a^p'^ar 6livibus, 
wHeh 'it is ' cbhsidere'd, that by this improved m^lt&ocl, 
they dr^ fnfei^^a% mouldedlnsleatfoififi^ 
Ineaiis 6e st^eiigth'of ihe 6p'efat6r may Ikve iW f\l)l^fikety 
tn'iS^iiily cbtiipreissiilg the ^boihpositidn into tile ini^uld; 
A^^reaa, in ''the 'olcl ' moAe, 'the workman, 'afteif^ hir* • 
ing spread the. composition' upon a'tilotb,- guessing' at ib 
ihidkh'ess, ' 6end's It over * the block in the'best ' Way' he 
can^ and by &us 'disturbing' the' cbmppsition, lie liau^t 
needs make ihany 'cracks and 'flaws, ' wbich ' can ''bis bi{t 
Imperfectly closed in smoothing £he surface dfibemufte^ 
Vtiilst tipbn t'he blbck ; £he 'evil consequence attending; 
/Which is, iWbeing subject to fly or crack* ^hen^^'xposal 
to a great heat ; and it will -also be plainly seen, that, 
in the old mode, a great disadvantag;e is felt by the sides 
"Of tfaie muffle, ^hfht in its' Wet ^t^,'hiirgih'g^ from its 
rentifB, itidwhtth' dli^o terfds^to bradk it, as^ there "cM 
^Se^no&^g 4>t^h^cl^t^ ^slst it itithis case,' but hy^^^Mr^ 
•^6yi!fifg*^igi*^ater jfnroportion of cbhe^Ve clay/inCtlte 
litoi^dsWoii, Whlch^^however, « produces little if toy^id- 
Tsintige J SvSei-^as^ in the mode which 1 HaYe' ttvefated^ 
%M^ fiult is ehtiifety; obviated, atid' the .composition, 'fty 
it^'tiofitractibn'in dryirtgjr' assists the tetridation of 'ttte 
^jMuffie from^the^WotflA ' ' 

iFotitihly.^ With fespect to slm'plitlcy, this'ri^w *mb& 
>ii^iilPbe'fbiindtop6^s6ss;a'1^lBry ^feat'aavkhtsLg^, foif > 
T)Oy hi tWetVe jrfeai's bf age Aniy be' tktlght to^mjtk^ theib 
trf a' Vely' shbrt time,^ 

'The 'fifth* iivan£^ge in this'^ and Of equil 

coAsideritibn, Is ^e'biieaphess of the article ; the price 

of 
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tS2 Tmpr&oed JMMe (ff constructing 

of which has been reduced nearly o^e-third to the con" 
sumer ; and when the .superior quality of them ^s taken 
into consideration, it m^y fairly be said to fuU one*hal£, 
I mean^ lyhen regard is bad to their superior'' quality ^ 
and that the muffles may be use^d over again when broken 
. and ground^ with a much l^ss proportion of coh^iv^ 
clay, than in the old mode,; . ^d this I conceive to be no 
mcon^iiderable adyantag;e ; for it,i^s well known, that when 
tke old muffles or broken crucibles, can be used without 
much fresh clay^ they are far superior to new materials. 
. Sixthly. The. muffles made in the old way are seldom 
of equal thickness I whereas those made according to 
the niethod which I harve the honour to |)resent before 
the Society, will be found to possess tbat.necessary qua- 
lity in perfection ; for, if an hundred are made frqinthe 
ssLme mould, tbey will be all of the same thickness. * • 

' Ifesmption of the M(mlds arid JtmpiemenXs^ . 

Thefir^t mould for diis purpose is a tin .ope, Fig- ly 
(PL IX.). y^hich may be made from a piece of tin the, size 
of the archi being bei^t so as^to forni such a concavity s^ 
jvay best 9uit the purpcu^e .to which it is to be f^PpHed; tkis 
^eing done, two square pieces of tin^ a 4> must havf^ an 
1^*011 cut out.of :them^ .^of mich a size/ tha;t the diapai^ter 
thereof niay be about ^three-fourths of an inch less th^a 
the diaofxeter of th$ epncave piece before stated ^ the$c 
being soldered to each end of the first-mentiopied picce^ 
will foiin,a.sta.nd for the hollow jpart of the mould, and 
th,e thickness of the muffle moulded in this will be e^actiy 
determined by the edge at each end*, A piece of hol- 
low tin,' b b^ may be soldered along the tc^ edge of the 
inould, to form abetter resistance to die great pressure 
within. The ne^t parr of this mould \$ a flat piece of 

tin, 
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muffles for Chemical Purjpdses. 23^ 

tin, Fig. ii cut exactly to' fit Itlie inside/dT the mould, 
thp^iiseof which 'is, to form a'soHd baqk to ue inuibei| 
tised for 'chemical purposes. " j "* - v *^ • ' . V*. 

ThesecbiiJ tool for this piirppse is a piece of sheet 
brass, Fi^. 3, isibout six inches Ibiig and one tlroad^ 
which being bpnt in a semicircular form,* and screwed to 
la piece' of wood extending beyond its brea!(dth* about aii 
inch, is used for cutting the small air holies c, Fig. 11^ 
in the aforesaid muf&es. . . . - . » 

The third is the tool or frame. Tig. 4, fcr preventing 
th6'contractioi> of the muffles in drying, which is made 
of four pieces of beech, about three quarters of an inch 
i>road, and half an iiich thick ; the length must be ad« 
justed to the mould of the muffle ; two of these being 
laid parallel within the inside of the mould, and being 
joined across by the other two, the ends of which should 
extend so far beyond tlie outer edges of the other two, 
that they may rest upon the edges of the muffle mould, 
and thereby prevent its falling into the mould. - 

The fourth is the tool for spreading the composition 
into the moulds, which is formed of iron or steel, Fig. 
*5, about thirteen inches in length, one inch and a half 
T)road, and about one-eighth thick; its face uii<ier 2 
being rounded in siich ?i manner that' its curve may ex- 
actly fit the inner curve of the muffle mould, (Fig. 6, ii 
"a section. of it) ; this should likewise have a point, or 
tongue, extending '^from' each end, long enough to be 
tjent ini the form of a bricklayer's trowel, and By the 
wopdeti handles which must'be put on, hanging* dowix, 
it will be found, thssit, as it is moved either backward's 
or forwards, ^it' will always present an edge to smQjpth 
the composition, and condense it in the niould'. 

Vot. XIV.— Second Series. H h The 
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The fifth IS a frame d 4. Fiflr. 15. of whioii the hqttom 
kna farthest si^e pplj are shewn, and ah .which fnm^ 
the iin moula, Fig. 1, is placed, simply constructe4 hy 
joining, two pieces of wood, the one.^ broad as the bot« 
£^ai of the m^IBe mo^ld^ aiid. having two narrow^grorea 
^'e,'''cut in iu so that thQ edges of the tin mould may be 
confined therein ; the other board beina joined to this, 
allts edge, snoi^ldcpfne up so high as just, to be under 
the CTge of the mould. 

The sixth ^ tl^e togl for cutting, the mufflers ci difljier* 
feiit tengt^tj^ ^ jf'ig.' 7, fi^id is maae of a piece of wood, to 
flie .encl gf^' which is ^xed a tlijn p\ece pf brass ^ which 
exten(^ing at put One. inch .a^i<i. one-fourth, beyondi th^ 
top o^the wQpd, is bent' at rigbf ^"glqs, and 0iac(e. tl^inr-v. 
fter sv^.the eiuS, that .'it may. the more pouv^iiiently |Cut 
fiJe muffle ; under this piece of wood is used another 
straight ' piece ^ij with two steady pins, which being 
iJfcLifted atthe will of the workman, will cut them of any 
length. ,, . ^ ^ ..-,.. 

The seventh is the mould ^ior forming the bottom of 

the, close muffle, Fig. ^, which is made of a mahogany 

ofbak plau}:, about sixteen iacbes long, tea wide, and 

'^bout three-eigjhthsof an inc^ thick ; upon this is fixed a 

leoge on each side,' ope inch broad, and. pearly half aa 

inch thick* apd lit each end a ledee of the sat^ie kind is 

placed, at ^uch a distance a^ is best suil;ed to the lehgth 

q| the bottom required. . Fig. 9 and IX), ar^ circuUf 

taould^t for muffle bottoms of dis^ plates, fig-* ll» ^ 

compete muffle standing on its botloip. fig. }2, a V^r 

)er foi;: rolling the composition \ii th# fix;st Qiouild. Fig» 

\%y a tool for making; small boles in tbi;^ njuffle. ' . ^ 

The u^i^il comjppsition for making mi^Sfs U a^ f<^ 
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fowi : «ff; tcro parte |!>ip^-efe5r and bhe/paif ^and^ ^^ 
tts'i^'ii^edby th^biidilstycfrs, dift^d^ tod niixed togeilfiet 
toa proper cewistfeilc'e; this i^ terf .^xpetislvei on ac«^ 
count of the high price of pip'C^-ctiyj Svhi^h isibdut teri 
shillhigs thchatidfred weight, whet<6as t employ in my 
httptchred mode of fnaiing theni the coarsei* kind 6t 
Stoif rfaridge clay, which can t)e had at the glass-houses, 
in tbe'g*onnd state, for six shillings the hundred Veight, 
end this I sift also; to separate the fiif6r plit, which I 
employ for making other smaller articles necessary in 
my business i using only tb«r*grosser or coarser part for 
muffles, to which I add one-eighth part only of pipe- 
elay,« mistin'g tbeMr well together wilfh Watier, sty s^^to 
fornix a ttiass at 9^ pretty t&icll eohsistence. The' th» 
Mould Bmi^ fii^t ga^eased-,' L place' it in^tHe'^ame Fig. 
IJ^ s\mmir\xwd^¥ig. 1, ai^d' hating Spread th\e tbihpo- 
iAticMi.i)if*litfe mould, andsmoot&ed it wiltih die spreader, 
1^ 5^ ti]fc.<Jliem<»uld'isc[Uite>fliI4, the'flaf p^e^ 6f tfnP 
iB-then^ w be vnAl gneased, a'nd t!hi*ii^/iA' af ot)is edd 6l 
tivat ttfodld^ and the back- of tb^ ifiSiBe ii di^i fb^nicRf 
hf sj^l^dadftog the oempositibn*, and* t^\f pVe^^)^ it 
againat the part already formed. The nekt' thin^ t& h€ 
done is to cut tie holes in the sides of the muffle, which 
if done by pressing the semicircular cutter, Fig. 3, inta 
ihe sides thereof, while it is yet wet, and bringing the 
piece out entire: the tin mould must now have the 
frame, Fig. 4, pfit in,sto keep the sides of the muffle 
from contracting, and being set up end-ways, and a 
Ittde incUned, it must be dried in the sun, until it has. 
shruuk sufficiently to leave the mould, after which it 
must be coippl^tely dried and burned m fixe u^ad 
manner. 

4^h a The 
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*• - • • ,.-••. 

. Thecomj^sition of the. smaller implementSy or muffle 
Vottoms for. dial plates^ for .the mould Figs. 9 and 10^ 
is made of the 6ner part of the Stourbridge clay» with a 
sm^. propbrtioQ of pipe-clay. 

. The rings are made from two parts of Dutch black 
lead pots, powdered^ and one part of pipVcIay« I have 
made repeated, trials of English black lead^ in various 
states, as a substitute for the Dutch black lead pots, but 
without finding it to answer properly^ 



Certificates from Messrs^ J< Haynes and Sdn^ Wast* 
moreland-buildings ; John Kelly, Hooper-street, .Clerk- 
enwell; John Foster, Author-street, St Luke^s, sad 
William Foster, Author-street, St. Liike's, state, that 
they have been in the habit of using, for upwards of 
twelve months, Mn Turrell's muffles, and that they are 
greatly superior to any they have hitherto been able to 
procure, and that it is their opinion their durabiU<7 may 
be completely attributed lo his improved n^ethod of 
iBioul^iD^ them. 



#;.ir •:-.; -.v 
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An Euatf m the Newtmian Demonstration ^ the ^t^ittti 
JPropertif cf 4he Leotr^ 

With a Plate. 

Communicated in a Lctttr to the JSditon. 

GEinrLlSMEN, 

1. BEG leave to offer for insertion in your useful pub« 
licatiop, ao essay on the Newtonian demonsti:atioo oC 
the general property of the lever. It. was drawn up 
(verbatim as now sent) rather more than three yeaxs ^o^ 
for a particular purpose; but would probably ba\^ 
never been made public in its present form^ were it oo^ 
that an erroneous and inadequate account of it has found 
its way into a respectable periodical wor^; and that 
what little merit may be due to the extension of New- 
ton's demonstration to the straight lever, has beeajs-^ 
cribed to anotber person, to whom it certainly does not 
belong. I am> Gentlemen, 

Yours respectfully, 

duNTHUS G|t£^K}ftT. 

Royal Military Academy, Woolwidh, 
Feb. 10, 1809. 

On Sir Isaac NewtorC s JOemonstratio^ of the general Pro^ 
perty of the Lever^ with an application of the same Pru^ 
ciples to th^ Case of parallel Forces acting on a straigkt 
Lever. By Olimxhiis GitBOoay, LL. D. of the Beyai 
Military ^dmdemy. 

, 'Whs^ the importance of establishing upon an<^ijC!C« 
tionaUe grounds the fundamjetDtal principles, and de« 
monMating with perspicuity and simplicity the leading 
tbeoreoui of my msthooiiical science, is duly coV 

» * sidered^ 
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iidered^ it m}l not excite surprize, tbat in the scfenev 
of mechanics the attention of many eminent philoso- 
phers should have 'been directed towards the invtetig;a« 
tion of a satisfactory/ yet not complicated demonstration 
of the properties of the lever. The demonstrations 
which have been offered at diflFerent times by ArcJu" 
medes, Galileo^ Huygens, Newton^ Madaurinj Fansene:^, 
IXAtemberiy Landeny Hamilton, Prtmy, &c, are each 
atloired to be ingeuions, and to carry a greater or lesv 
degrt^ of conviction to the mind : but Aey have all 
lie^ii objfected to by one anthor or anodier; some of 
lliem being thought too' coinpleic and intitcate^ attd 
womo to apply only to instances where the arms of the 
kv0r .am eommensurable, while others have been 
diougkt tot ineiudesome principle, which, though per- 
kaqps sufficiently obvious to the advanced mathematician^ 
wiwiM notbevead^ admitted by a novice on his en- 
tMtnce vqfMm' these studies. 

It IS not my intention tfo r^eat the objections whic& 
have been adduced by^ Dt. Hamiltbn, Mr. Vince, and 
other pbiloscq[>hers, against any of the demonstration^ 
above adverted to. But as I have long beep of opinion 
that the demonstration of our illustrious countiyinani 
Str kaae Newton^ is more simple, more obvious, and 
more sttt&factory, dian- any other whichr has hitherto 
Be^i- propds^^ or, at least, with which I am acquainted ; 
t-beg'li^Te to present it in a shape rather different from 
that in which it was first exhibited in'^the prmeiptai and 
indteedi fxomi any io: which it has beeii heretofore i«pre* 
sepfted^ thaitLaagrmoreicaui^y should its appQicattm^tO' 
tlier^ai^ ofps^n^Lfecces.ftctmg'on a^jstrai^ht li0irw(^ 
appUcatabawiiiciJirjtliaa beeiibsqpfiosed it woiijld not ad*^ 
-■'/■. - l.-^ ■ mit, 
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niuty except by ^a bare induction} and more e^Hy deV. 
fend it against the mosit plausible objectioaSw. .: - . 

Besides the knowle^gp of the celebrated tbeodiaf of 
the jHiTaUelagram of forces audof $tatieal campo^tion and 
resolution, the deonon^tration Qf l^ewtQU r^uixm ithfis 
adniis^iQQ of only two pqnciples^. wlaic^.may be Hi^eid 
iu,the|orm oflemjiiata, tjiuu: . • ._:.>' 

L^&MMA 1. In every system (f.a^ wvariaik form^"^ 
wmf suppose pmersQrforM:esfi^ be appli^di foithovi chmf^ 
V?^ <Ae effects^ at any points xi^h(Uej)€x in the Hhes 4^ tkeui 
directions. . ' ,. . ^ .• / ; ' , , 

^ This proposition is so evide,^t sKs.tj> b^t ^ppted wfth« 
out eitber proof or . ilLustration^ by ma^y .writers qix the 
thaony of mechanics. Indeed, it mu^t b^i veiy: manifest 
that (admitting the convenience of appli«atiim in ^i to 
be alike)jr if any body be acted, upoji by av fopc^ pushing 
age^i^st \t]>y naear^ of an jnflexibte bar, the eflGeclLiitiU : 
be die same upcm tlie body at whatever point of tlie.bar 
the force be exerted^ the 4if actions of the bar and oS 
the force coinciding : and whisiat: ilh^ body ii acted.upaii 
by a force drawing by a straight ii^ieactensible cord^ the 
effect will \^ tte same at whatavjei! part of; the cord tibe 
soliciting force acts : it being suppo^d in: either cas^e 
ijiat; the force is nott employed in part in supporting the 
bar cur cord^ « for, itn the first ease^. at whauteves point 
of the bar the thrusting £i»rce F, acts^ sa eqind: and 
coatrary force F wiU diestroy its efiect; and. in the se>' 
cond^ at whatever jpoint of the cord the pulling force f 
aets^ an e(|ual and t^posite forice ^ wilL anuihiiate in 
effect , ^ : 

Lemma 2. JBqual and coiktrafy forces acting perpendu 
tularly at the extremities of trn^ equal aims of anrngular 

lever 



Digitized by VjOOQIC 



S40 Oh th& Newicuiiah Detnonstrati9n ' 

' ktfer (4ft two equal radii of a wheel J ^ wiH prevent it fmn 
iumi}}g upon Us fulcrum <rr fenh^e ef motion. 

TMs U 4 legitimate- deduction from the doctrine of 
moments, ii| which it is afiirmed that the sum of the 
ttdtncM^^f fojr^^es which- tend to produce rotation in one 
£reettoni' iite^u^Vtothe sum of the moments of forces 
which tend to produce rotation in a contrary direction, 
when the forces ftre in equilibrip. For the forces beipg 
c^)]i|a)y and the perpendicular distances of their direc« 
tions fipm the fixed point being equal also, their pro* 
ducts, that is to say, the moments, are equal likewisei 
Btid libe equilibrium obtarns. 

'- Tbe truth of this may be made to flow from the pro- 
position that the effects of forces, when estimated in 
given directions, aire not altered by composition or reso- 
^tion. Thus, l^t FA, FB (Fig. 1. Plate X> be the 
equal arms ^ the extremities A and B, of which dief 
equal forces «ct ip the contrary directions A P, B P,' 
each tending to produce rbtation -about F as a centre : 
since, by the first lemma, the forces may be supposed 
ta act at any points in their respective lines of direction, 
lett diem be conceiTed to act simultaneously at P, Che 
point of concQUKse of the directions \ and let the effects 
of diesaforpes be both estimated in -the direction FP. 
Idet fhe equal distanpesa P, h P^ in the directions of th& 
two forces V^resent the magnitudes of those forces esti- 
mated in their res{)ective directions ; then will a P cos. 
41 P F =9 a P, the reduced force a P in the assumed di- 
rectioQ F P, and h P cos. B P F — P A' the cot^trary force 
reduced to the same direction. But the triangles F A P, 
JP B P, right angled at A and B, having ther sides FA, 
F B, equal, and F P common, are equal in all respects 5 

' conse* 
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consequently FPA = FPB, andaP cos. FPAss*P 
COS. FPB, ortf P— P*'. Hence it follows that the 
tw9 forces represented by aP, &P, produce an oquili- 
Wmm in the assumed direction F P ; and tjber^ove^ AaA 
the cQAtrary equal forces acting at the extremities of th^ 
equal arms F A, F B> , are in equilibrio ; siuce it is a weU 
known coJCoU^i^y of. wl^at lm& been stated at the com* 
mencement of this paragraph, that, if a system of equi-^ 
librated forc^f in, one direction be re^MQ^d to ^j other, 
the forces will ^ti^;.^. in fquiUbrio. i 

III foct, i^ is puly to satisfy the more scr^pujbusi th$it 
this l^nuffua. baf^ )>eeiA s9 long dvf elt upoQ^ ]^o^ &U|de9t^ 
of the S9i^ncq of mechanicf;; would hej^i^fi^ of itf 
tra|j^,s|S soofii iisithey saw th^t no-reasou'cpuild'.b*^' a^ 
i4gM4 ysfi^y 9^^ force should prevail over the other. Or 
we iQight^say, ne^irly ^^i t^e^. language pf iV(r.\Profei3SiHr 
Vinpe, whcin. ^explaining th^, demoipuBtnitiou prigini^lj 
girpn by .^^rchimedes t,. the lemma re^tA f^upon tb($ 
mtMjt sdifrevi^ent principles,|" ,whiqh ar^^ ,^t *^efU0( 
forces actiifg simil^ly ^fifiqtml distances, . n^y^t pioducf 
equal effects; whi^ is manifest fro^'this.pQnsidenitioa^ 
that when aU tljie circupstances in^ tl^o caiji^(^ a^ oqufJ, 
the effects must be equal ;*' s^id equal mechanical effects 
produced in coutrary seqses omst destroy .iHieh^ other's 
opetation. 

The truth of the preceding Lemihatabehiig»dmitti$4^ 
as I cQ^^ceive they will gen6iaUy be, without a>iy hesi* 
t^tion, I proceed to exhibit and apply the dettionstrgr* 
tion pf Newton, to theinsUipces'of benfejMod of. straight 
levers (consider as div«st|ed of heaiviixes») in diree pro* 
positiQoSt 

^Yxiit Fhiloiopkirkl Transactions for 1794. 
Vol. XIV.-^Ssconb Sbriss. I i Pbo« 
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. . PROPOSjITrON L 

/tny two forces acting upon a bent lever in (liferent di- 
rectiofiSy but in the same plants will be in efuittbri&f if 
they are to each other reciprocally ^ as the perpendiculars let 
fallfram tht fulcrum upon their directions. 

Case l. JVhen thef&rces act on different sides of the 
fulcrum. 

Let the bent lever AFB (Fig. 2^ Plate X.) whose 
fulcrum is F, be conceived to form part of a plane un- 
gravitating, wheel, capable of being moved about F as 
^ a centre of motion : and let it be prdposed to determine 
theiratio of two forces P, Q, acting at the extremities 
A/ B, of die lever, in the directions Aft BB', and keep- 
ihg the system in equilibrio. Upon BB' the direction 
of one of the forces deniif'ftorti Fthe perpendicular 
FB', «nd from centre F with radius JFB" describe an arc 
intersecting the direction* AiS of the force P in the point 
A': thi^n, drawing the line fA' we may conceive FA', 
FB- to be equal radii of the plane ungravitating wheel, 
and, from the relation of the forces which secure the 
jeqiiilibrium^^hen acting 'at A' and B', may deduce the 
relatipn of the forces P and Q, : for it is manifest, from 
the 2d lemma, that ^qxial and contrary forces acting at 
the points A', B', in the tangential directions A' a", B' b\ 
will annihilate each other's effects ; vrfiile, from the first 
lemma it follows, that a force acting in the direction 
A'fi, will have- the same effect at A' as at A, and ano- 
tlier force acting in the direction BB' will have the 
samp effect at B' as at B. Let the force P be repre- 
sented by Atf, and the force Q. by Bb; make A' a' 
sst Ac, and B'^' =s B£ ; and, producing the line 
FA', complete the parallelogram of forces /a". Now, 
' the 
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the fcrcie A'fl' (keeping B'i' in equilibrio) being de- 
composed into the two. A/ in the direction FA^ and 
A'o" perpendicular to it, the latter only will have a ten- 
ency to produce rotation, or to disturb an equili- 
brittmi the former being absorbed by the reaction 
of the fixed point F. Bdt, by the second lemma» 
the force AV is equal to B'&V that is to Q, in the 
case of equilibrium : thei^efore, P : Q : : A'a : AV. 
Also, the similar triangles A' a' a'\ A'F^, give A a' : A'a:' 
: : A'F (=FB') : F/5 ; consequently, (by equality,) P : Q : : 

FB' : Fa or ^ ^ "pfl > that.is, the forces are reciprocally 
as the perpendiculars let fall froin the fulcrum upon 
their respective directions. Q.'E. D. 

Case 2. When both the forces act on the same side oj 
the fulcrum. 

In this case, referring to Fig. 3, instead of Fig. 3^ 
the same letters being put to the corresponding parts in 
both, tlie reasoning will apply throughoiit, and the same 
conclusion will result : and, as the division of the sub- 
sequent propositions into two cases -willf be attended 
with similar circumstances, there will be no occasion to 
make this division formally, but merely to adapt two 
figures to each demonstration. 

Proposition II. 

If purailelforcesj acting perpendicularly upon a straight 
kver, keep it in equilibrio, they will be to each other rect* 
prjscallyu as the distances from theftUcrum at which they , 
act. 

Here the som^ general suppositions being allowed asi 
at the commencement of the demonstration of the pre- 
ceding proposition^ Je^ us suppose that the force Q 

Xi^ mm* 
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xn^easur^d by Bi Id its own 4ireci!mi^ is fiiA»t ijabtnosd 
(lemi^a ?*) hytk^ eqiiftl. force AV (E%. 4 and 5$ Ftaie 
X.) actiBg peipendicttbiiy at lim extremity of the 
%m FA' CB F|^ the <Ufeetiou AVi' pooduced meedtig the 
sttaigiht lever in the. point A itinmj making. Aa" s: A'^'^ 
the fiorce Aa' acdng at. A, will have the same^ffl- 
cacy (lemma l.j in tuning the system about F^ 9A the 
foroe AVi^ .^ting^t,ite pwiat A'; it mil tbcrefow 
be in e«[uilibrip with the foroe B^ ^ Cl acting at 8. 
R^ol^g die force A^" into the two A/y Aa, the 
former has evidently qo tendency to produce rotation 
about the fixed point F, the latter therefore (Aa) must 
maintain the equilibrium with the force Q acting 
at B, and will consequently be the measure of the 
ferce P, NoTT. the similar triangles a Ac, AFA' give 
Aa : Aa" : : FA : FA. But Aa = P, Aa " = B^ = Q, and 
FA' BrFB : so that the preceditig analogy becomes P : Q : : 

FB : FA,. or - ss ^ ; that is, the forces are to each other 

reciprocally as the distances from the fulcrum at which 
they act. Q. E. D. 

PtlOl^OSITION III. 

Anj/ parallel forces acting upon a straight lever^ wiU 
keep it in equUibrioj if those forces be to each other reci- 
procalh/ as the distance from ihefidcrum, vieasured on the 
lever^ at which they act. 

^ Let.AFB,.or.BAF (Eig.^and 7, Plate X.) be the 
leyefx ? the CukrwA, an^ AAV B'B, the parallel direc- 
tions in which the forces P and Q act, those directions 
beings begre supposed not perpendicular to the lever : 
then, dY^Wing Hf^^ sevml Imes as in the diagrams, the 
r^f^nipg u$^d;in'jthd.'denalonstratiein of the fiiC^t propo- 

**3fr. :r .;. sition 
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sitiop will apply here dbrpugkoiit^.tbe J 9am^ tetters W^ , 
ing |)kced against' thCiCorrespondingipaflg of iigai^jS,' ^2^ 
3| 6| aiKl 7. * EoUwwiag then the steps> of that deition* 
stmtiofi^ itwiibbe-«eta, (in %wres t and 7.) ^tit P't 
Q : \JB' : F^ ^ yi4ifi^^fore> i since, the similar tiianglcfs 
FBB', FAj^ give FB' : Y» :. : FB :: FA, we shall have > : 

Q : i FB : ^A, o*^ ^ *^ ff * wheiice the truth of this 
pitopo^itWh; Mkewise, is hianiffest. 

As to tKe -objections whith htive been urged iiy differ- 
ent mathematitians agaWst Newton*s demoustratiQii of 
the property of the lever, they may be reduced to three 
principal ones, all of which will, 1 hope, be thought of 
little weight, when the preceding lemmata and propo- 
sitiotis are duly considered. 

Ut, It has been objected that the principle of equal 
forces acting perpendicularly at the extremities of equal 
arms, producing an equilibrium when they act in con- 
trary directions, can by no means be admitted, since 
"we are' supposed to be totally ignorant of the effects 
of weights Of of forces upon any lever." 

To this \t may be rejylied, that when, in the theory 
of mechai^ics we att^pt to investigate the properties of 
levari, there is no occasion to pt'e-suppose that we un* 
flertake this while we are ** totally ignorant of the eftecti^ 
of weights-br of forces upon any lever :" on the con^ 
trary, it may be fairly imagined that, previously to un-^ 
dertaking this inquiry, it has been ascertained, eithe]^ 
by experiment or from reasoning, that equal forcel 
actitig similarly, though in jcontrary senses, upon equa,!, 
arm* of any lever, produce an equilibrium ; and faither^ 
that when equal forces act on the arms of a lever, that 
which is farthest frorii the fulcruin will prevail ; for it i§ 
only krnne s*uch prejparatoi-y "knowledge thaV would i^ 
****^ general 
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generM induce atbeoiist ta inquire what is the universal 
invarial;»le law on relation wliicfa Subsists between forc^ 
or weights acting upon a lever at any diiitance^^ or m 
any directions. . Beaaides^. evqry. theomt mu^ be sap^ 
posed to come to this investigation prepared to acknow- 
ledge the truth of tlie second lemma, since be must 
have a previous acquaintance with the usu^ theorems 
relative to the composition and iresolution of fosce^ ; aad 
ought to be aware that the theorems are very confined 
in their utility while they are restricted to forces acting 
simultaneously upon a physical point ; but that then only 
can they be of much essential service in the science of 
mechanics, when it has been shown, that if several forces 
actmg at once upon different points, of a body, keep i^ 
in equilibrio, they are such as would balance when -all 
act 5it one point, their directions continviing respectively 
parallel ; beq^se with that extension the theory may bj^ 
applied to levers of any shape . (as well as to other bodies) 
^ther supposing such levers to be divested of heaviness, 
or supposing the force of gravity to be one of those ena- 
ployed in the equilibrated system. And this remark will 
suggest an answer to most of the minor objections. 

2ndly,^ It has been objected, by Dr. Hamilton, that 
Newton's clemonstration, though confessedly simple^ 
*' depends on this supposition, that, when from tbe^ 
fulcrum of a lever several arms or. radii issue out in dif^ 
ferent directiohs, all lying, in the same vertical plane, a 
given weight will have the same power to tujrn the lever^ 
from whichever arm it hangs,- provided the .distance of 
its line of direction from the fulcrum remains the same. 
Now, (the Doctor observes) it must appear difficult to 
admit this supposition, when we consider that the weight 
caa exert its whole force Ujf turn the lever only m that 
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arm Tvhich is the shojrt^st,' and is parallel to^the horizon, 
and oil which items' perpendicularly, and that the forces' 
«rhichitexertS) or with which it acts perpendicularly, 
on any one of ihe (ri>lic}ue arms, must be inversely as the 
length of that army which is eitdent fnoni the resolution 
of forces," 

Now, if the consideration of forces in general, be 
substituted for that ixf vteights, which will no way eflbct 
tbe principle of Newton's deaioristration> we shall^hits 
get quit of the inadequate: conceptions resulting., front 
confining the attention to one' kind of force only, and 
prepare the mind for the reafly admisdon' of our. first 
JenMiia, which, in fact, r^m^es this^,objection. Indeed 
it is tiOt a little 'Ouriotfs that Dr.- HamiJlton's own jreason- 
ini^ seems to con.tain a t&i\y to the objection he adyances i 
Ibr, ft may easily be sl^fi thi^. tbe equal iorbes ka^ 
h!a\ foresrample, (Fig« 2.) ailing in the same direction 
t^ontbe extremities A aad A: of the arms FA, FA', ^re 
inversdy as these arm^ when estimated in directions' 
perpendicuhtf to then^ ; and consequently, that each has 
the tome tendency to produce rotation about the centre 
F. Thtts A« lieing x ^^jual to A a', and the triangles' Aar, 
hidd'y right-angled at eand a'V we have Ke : Ka :: sin- 
a : ski. a'. But FA and ea being parallel, we have 
FlUa ^ IBO**-*^^ ^ftnd consequently sin. a -= sin. FAA' : 
wbile^sin. a'ss sin. AA'F, the line kd cutting the twd 
parallels FA', d'd : hence, it follows that Ae : AV : i 
UB. FAA' : sin. AA'F. Now in the triangle FAA', wd 
have FA' : FA : : sin. FAA' : A AT ; whence, by equality^ 
^e ; Avt" -. : FA' : FA ; or, by making equal the products 
of the /mean and extreme terms, there results FA. he i=r' 
FA''A'«" ; these equial rectangles being the obvious mea- 
sures of equsil tendencies to produce rotation. 

. Zrdly. 
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3rdlj/t. It Im M^^n plyeoted,l;o>Jytort9ii's demonstta- 
iiq^ iii9^t it wW^unvt^saiillS/ti hem^, mtpplkabie to the 
case of .p9raU^l forces acting .uponn straight loirer : th» 
ol^^ction i$ mnoyed by. 1^ 6Qfaiid> and. third of the 
foregomgpmpfiiibQi»»# - ) . :!^)i i.v <u: - 

J I might ROivvt y«8tiiMfe the^^dt^dcrradoU 4f gravity (wfa^dL 
faas'hbeo Mthena eiA;hidedUi)r'rik«'mye^klgk to lite 

serarajb/bitfft iBsumgfPGm'the>4sm^e^ i^ ^i^ and 
tiuKv.with what fiieility thepi^oeitiil^^i^incipte^^'^om-' 
iHiibdmth the^ known •p<:bpertt6»'^of the deMre of g^irky^ 
imAdl contributi^ td thtgr'^sraUisdhmeM of tike ywti6m 
tifteoeems appertlHA»ng< iis^ ftlte 'different^ hinds <>B^%eai7 
leversy < the pves^ures^ oW ' their tfhkruins, &^ s ^%ttt this 
nv^ould^raiY ^ifr^o'fat Sacm th4&^Foib6se<l-bbj^e<Mi (tf this 
p^ery which wer^ to d^fe«Kl' ^e pr)n0q4eld ildd)yted by 
Kew^tonfrom objections, dmdt^ sAiowthut? itb^ Apply ^ 
straight as well as to bent levemi - contempktiog . ^Fotli 
merely as inflexible bars divested ^heaviness :]i^uGh. be* 
ing the point of view in which th^y w^re-donsidered by 
our. illastrions ^ilost^her, inhisi^ifmi^^ and in which 
they: are comntonly considered <in tveatii^ of loiechsuriios. 
If L shall haji^e been, so fortunabc %s toieiftn<^e the prefer- 
ence of Newton's demonstration) i& anf -of die -eAers 
mentioned in the beginning oft thts^commanuratibn^ and 
to ^ahnw ihat it may be accommodated to the* case of 
atxaight levers, so as to furnii^ a prodf move simple and 
natural than either that of Atchimedes or of Galileo ; I 
shall please myself with the ir^iijSotion that this Essay may 
be of some utaility to those ir^o affe«engaged in ddier the 
cDhfivation or promotiGsi ,t(yf^' an^ important bnindi' <X 
science. 

On 
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A Treatise on the Diseases of Sheep; drawn up frtm 
original Cpmmunications presented to the Highland 
Society of Scotland. 

Bjji Andrew Duncan, Jun. l^.D. F.R.SE. and A.L.SLi 
(Continued from page 196.) 

O TAGGERS. — " This is a disease seldom ot never 
affecting ,tke sheep in this country, those excepted who 
feed in forests or amongst planting. The symptoms of 
it ate more violent than those of sturdy during the time of 
their continuance. The animal after staggering for some 
time falls on the ground, when a general trembling comes 
on over the limbs; they ar^ violently convulsed, and 
quite insensible to every thing. During the continu- 
ance of the paroxysm they throw the body into vari- 
ous positions, and sometimes roll to a considerable 
distance. The fit continues for a quarter, sbmetimes 
half an hour, or an hour. When they rise they seem 
perfectly bewildered till they regain the flock, when 
they continue to feed well till another paroxysm super- 
venes. 

^< This disiease appears in autumn, and various causes 
are said to produce it Improper food, the leaves of the 
oak, from their astringent quality *, cobwebs sprinkled 
with dew, have all been reckoned as causes. I am 
inclined, however, to supi^ose that it arises from the ac- 
ti(Mi of a poisonbus gi'ass (Lolium temulentumjj which is 
the only one of that description in this country, and 
grows only in those sttuatiops where staggers prevail.* 
What •fFect these caiuses have on the brain, to produce 
this disease, I cannot explajn. 

* Aadenon's Recreations, Aug. IT 90* 

• Vol. XI V.--SECOND Series. K k « When 
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^< When it continues for any time on the same indi- 
tUIubI it 18 apt to be £srtah Change of pastave is tbe 
Anly effectual cure £>r it.^* Mr. Steveneon. 

Fining^ Daisingf or Vanquish, — ^This disease, as de- 

ncribed by Mr, James Hqg and Mr. Seattle^ is aUo JokM 

severe upon young sheep, but is chiefly confined to some 

particular districts in the west of Scotland, where the 

land is very coarse^ hard, dry, and heathery. It always 

fixes on the best of the flock, and although they contit 

^nue to feed most greedily^ they daily pine away to a 

vere skeleton. It is fortunately not a dangerous idisea^ei 

for on removing them to soft iptassy pastures, es^c^iaUj 

;nich as have been recently limed, they imiaediatjely reco« 

ver, and never fail in future to become exceUeni abeq>| 

and xemarkably healthy. Although in jr^ard t9 the 

gradual wasting of the animal^ thifl diseace has some re- 

;^emblance to the rot, in i^s nature and cause it is direetly 

the reverse. The ^ot arises from excess of .moiM^uiey is 

^ disease of debility, and characterised by extreme 

thinness of the blood ; jn the pin^, on the contrary, ibe 

condition of the animal is tPQ highj H9 Hof^ too tthid^ 

and its pasture too arid. 

The following description pf the vaiaiqmihf by Mr, 
jSingers, however^ is so different from the above^ dl^i( 
scarcely appears to be the sfime disease. 

^^ Peat masses, having a northera or ^eastern aspect, 
are unsaf!p pastures for young sheep after t^ ^uinnal 
equinoxes; if there be not other soib on wjuch tfaey 
can occasionally feed, and eftpecially if tjhe > seaaon he 
pold and moist. These £ur£Bs which consist wholly of 
peat moss, axe not wqU adapted to carry on ewe an4 
lamb stocks throughoi;t the ye^r. I have known of mcb 
forms that could not, without difficulty, be Jet for sheep 
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walks, unless to such fiirmers as bad cfommalfii^ of dneir 
sounder pasturesi to wkich they cotitd remove their 
sheep at the proper season. Without this resource 
the young sheep were attached by tlie vanquish, which 
ccmsumed diem entirely away. This malady has its seat, 
as praodeal shepherds believe, chiefly in the blood and 
bones : but it seems in a little time to spread over the 
w4iele system, which becomes debilitated aitid emaciated. 
CcAA and moisture assist in bringing it on, and also ag^ 
gravate the symptoms ; but there must be a principal 
fault in the mossy soil. * 

'< The earliest common pastures forsheep in spring 
are peat mosses. The beg cotton, Eno^&ii^ftij^fkmet% 
as early as April) and gives the first food ctf dve season 
to sheep and bees ; the sheep drawiiTg the white stafts^ 
md the bees finding pasture tm: the flowerS; 'Sfiyfees are 
therefore of importance to- the sheep fknfier at thi^ eariy 
season of the year. Th^ also furnish a considetable 
qmnti^ of summer food, principaBy £rom the {dant 
catted Scirpus eespHom^y Deer^s hi^r; but early in Au-^ 
gust this plant becomes wiry and unpiAataible. There is 
then fre<juently heath in the mosses, but it does not ap« 
pear to be so gratefel te sheep as that of the dry raoor^ 
or a gravri bottom. The' heath of mossesf has beeil 
found net t6^ grow so kin Ay after bdng" burnt as that of 
drier gravfelfy soils, and therisfore is either ^can^, tut 
woody and rigid for the itiest part. These defects in the 
heaths of mosses may beift past oecasbhed by neglect : 
they are suffi»red to be too eld ere ih6 tbrdi is applied^ 
aad alteirwarcfe, when^ bumt^ they die from the roots; 
hut the excessive moSstuse frequent^ pots it out ttf thcf 
fjsnBCffV. power to manage US' aM>88' heaths* asrj^udwoualy 
as those of hb mooBi and jgrdmUy soik- AM thesamk^ 

Kk 2 excess 
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excess of caoisture may probably, affect the qualities and 
healthiness of the heatfaras food for sh^ep. There is also 
in peat mosses a greater proportion of cross-leaved 
heath, EHca tetralix^ than we find on dry walks ; and 
most people seem to think^ that the sheep do not relish 
this sort of h^s^th so well as the common heath. Erica 
vulgaris^ v^hen the shoots are young. 

<^ Change, of pasture, from the peat moss to one that 
is sweet and dry, at or before the equinoTt, till March 
following, ; is the best known cure for the vanquish, and 
seldom fails to prevent it." 

Uiarrfifea *. — ^The early grass of soft and tathy pas- 
jture^x aiid such as are subject to be inundated through 
tb^ .wjint^r afid spring, which is eagerly sought after, and 
greedily devoured by animals, worn out by the fatigue 
and hung^ of. the preceding winter, is apt to produce 
purgipg .among the hpgs, and if they be lean, among 
the dhimopts and eild gimmers. Jts appear^nqe and 
progress are determined by the forwardness and wetness 
of ther seaspn. It commpnly b^egins in April and ceases 
in Junq, when the grassy in general become firmer and 
Jess succulent ; and among the gr^eat variety which then 
appear, there are ^ome of an astringent nature. In 
general the Anioa^l l>6gin& to. thrive a^ soon as the cause 
is reinovje^, and seldom experiences a relapse the same 
f<^aspn. In some instances, however, it continues for 
a great length of time, .but is rarely fatal, unless tJie ani« 
mat has been previously much debilitated. 

On opening the body tl^e bowels appear white and 
bleached, but in some places sti-eake^ with red. As 
well as the stomach, they are generally emfitty, jcoutain- 

• Diarrhcea or Dyfleot^ry^ Mr. W. Hi^- PiiiS>o?> or Buffb, Mr. 
Storensoa. Diarrhea, or Rush, Hrr Laidhir. 

ing 



Digitized by VjOOQIC 



0n the Diseases of Skeep. •' fsr 

ing nothiag but air« When the ^sease has beenrsevw^ 
or long continued; the internal coat is sometimes^abraded 
from the intestines, and even from the fourth' stomach* 
The carcase is completely emaciated, no fat being found 
on the bowels, or even in other parts, or at least it' has 
lost its unctuoua nature, and is converted into a whitish 
tough substance. 

. On other oocaisions purging is not only produced by 
cold, but also by change of food, from wholesome' and 
dry to damp and soft pasture, or from poor and . sterile 
situations to those that are rich and fine. At times also 
it is the consequence of other diseases, such as collec- 
tions of matter, sickness, jaundice, &c. and often re-- 
moves them. 

. Astringents nught be employed for the cure of this 
disease, but seldom any thing else is administered but 
sweet milk, whose costive and nutritive properties, stop« 
ping the rush, and invigorating the debilitated system^ 
a cure is speedily performed. 

All kinds of grasses whith grow on a mossy soil are 
possessed of strong antiseptic qualities, and of course 
are exceedingly useful in preventing sheep from being 
attacked with this disorder. 

Mr. Stevenson alone is more particular in his obser- 
vations on the cure of this disease. 

<5 When the disease arises from cold, (which may be 
known from the state of the weather,) putting the sheep 
into the house for a few days, and feeding them on dry 
hay, will speedily prove a ciure. 

^' When it arises from too rich pasture, they should 
only be admitted to it for a certain time of the day, and 
put into a pen at night, with some dry hay to eat, or 
turned into hill pasture* This should be attended to by 

gra;siers 
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puncfft harin^. ridb pasture, who at tidies loie a cckn*. 
$Ui9sMm numbav from this cause aloiile* When onee 
thcgft am gradually aceustomed to .this food, the bay and 
other preoautibiis become nnn&omspay: Whero loose- 
woA defKeada on damp and wet graen, or. wetMs^m tfa^ 
ipring. season, a Uttie dry: bay gi^wa at aiighlj iii' the fetd 
has a good effect in checking it. 

** We come now^ to- speak of thai Idnd^ of p^gmg 
trfudi dqfkends upoi^ wvakneas ami relascatioA o£ the 
Vowek, nd in whack alone ^i& aid «f= xtH^icine w 
necessary. 

<< lo this kind of purging tiba sheep t^toaiiid' hare as 
dfaEy paslnre as passible, and tmrnt a- li^tlei hay aoixed 
with it. It is in general advantageous, in ther fhst places 
la olear tbe bowek from* any irritating matter by a. dose 
af an ounce c^ Glauber's salts, or the same qnastky of 
commofr salt; after whicb th& iadicalion rsto bind ufi 
th0 boweb by astriBgent medicines, and pretent the 
return of the disease, by using suck nkedieniea as ara 
cakakkted to strengthen^ the boweb; 

*^ Sometimes,, as was before mentioneel, apuy||piigi<. 
aconseqiience xAfi^er^ &c. In which case it is criticid 
and ought not to be stopt. la cases, howe^rery wikev# 
it. is weakemng the body greatly, and> depends an k»dty 
of the bowels, we must hare reoourse to ^mi medhsinef 
ice have fecommssided ina partacalaarsibage'Of'bcaRy: 

Take of logwood J lb. 

Water 2 lbs. 
Boil it into one pound, and add a little cinnamon. A gilt 
of this^ to be given morning and evening. Jf this in 
eight daysf have not the effect of carrying oiSFthe disease^\ 
add to every dose ten grains of powdere.d Ja^n eartfr 
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(jtxtractffCatecbinJ; these, fiKHnthoir^striageottitialit^y 
prevent t^ fr^uent motions of the Wwols, 
. <^, Twenty drop^ of lau4aaum form a vakMtbie aAdi* 
tion to ^yery dose, wbea the rufi&bluQg and iiaise in 
the bowels is excess^v^? o^ wheu the idiaeaae 3ia$'coiiia«^ 
puejd loi\g» 

^^ We may take aotice in tiiifi pWe af wjaat is deas^ 
minated by shepherds the bhok purging^ which k geQd* 
rally the consequence of some previous daaeaae, as xcft^ 
braxy, sickness^ ^,^. It proceeds^ iike ^le black vomit 
In the yelloiv fever^ from mortiBcation baving x»3fmk 
place in the bowek!» and part lof their coats ceooiag 
away, mixed with acrid and thick iUe. it is always 
fatal, and the aheep should be killed as soon as it 1^^ 
piears, to pi^e9erTQ the caroafie^ which in this disease^ 
i^^twithataading it i3 bled, has a dislagreaabitt amcfU, aod 
tbe Aedii is quite soft, 

^< Sometimes it pcoceeds in harvast l^^m the hegl 
clausing a radundancy of bile ; but e^^en in this case ^ 
i^ always fatal, as the constitatiom cff thtt aniaial reb^?ret 
such ^ shake as it never reco^^rs.'^ 

Djfsmtery *. — This disease is in #v«fy pespect aoa^ 
Jogous to the dysentery in men$ arising fram similar 
xrauseis, 'being attended with similar symptoms^ an4c 
yielding to similar remedies. 

It is nJO(: ]>eculiar to any soil, 4mt appears most fre^- 
jqnently^ and spreads ^ost rapidly, where the pasture is 
noft and giiLssj^. It is always generated by improper 
iDSsiagemeot, such as working among the flocks incoii^ 
aiderat^ly in sultrjjr weather^, "and in crowded folds, *^ It 

♦ Bysentery, or CKnj, Mr. Singers. Dysenttt-y, or Braxy, BrecH" 
•|harw, &c» Mir. Beattie, Mr. Stevenflon, Mr. L^idlaW| Mr. Welsh, 
SireaMh^chi or Cling, Mr* J. Hog, Mr. W, B9g. 

Wost 
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most frequently breaks out/' says Mr. Beattie, <' in 
milking-time, when the sheep lie for six or seven weeks 
in the warm months of July and August upon the same 
spot for some time, morning and evening at the bught. 
Indeed, when sh^p, from whatever cause, lie upon the 
same spot till the ground turns foul, if the weather is 
soft, sultry and warm, with thundejp or thunder showers, 
Dysentery * is much to be dreaded, and it is epidemical 
beyond ejcample." 

When a sheep becomes affected with this disease it 
acquires a sickly look, its ears drop, and hang low down, 
its eyes are languid, and its wool claps to the body. For 
some time it continues to follow Uie flock, but generally 
stands in one position, looking to the ground. It often 
lies down, but soon rises up again, and walks to a short 
distancey during which it commonly voids fceces. Its 
^kin is hot, dry, and scaly, and its pulse and respiration 
qoicL It eats very little, and does not chew the cud, 
but seems to have an unquenchable thirst. There is 
liequeut nuabUng heard in its bowek, followed by the 
passage of foeces, which are thinner than ordinary, hav- 
ing little or ho resemblance to the hard purl of healthy 
sheep. As the disease advances the purging increases, 
the 4isebarge bejcomes thinner, and mixed with blood, 
tben slime and blood, and at last it is black and fetid, 
evidently accompanied with severe gripes ^nd straining. 
After ia wet sununeri the discharge is frequently green, 
the grass appearing to pass with, little change of colour. 
In the mean time the animal rapidly wastes away, being 

* In tbif and other quotations I have taken the liberty to substi- 
late Dif9enter^i for the author^s term Braay, which by many is 
Hied t9^ denote a \^xy different disea«e> the Sickness ^ and might ti^m 
)sad to nu»taki»t» 

: . reduced 
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¥£idticecl \i\ a day or two to a perfect skeleton^ with its 
belly drawn up to its back ; it separates firoqi the flook^ 
wanders unsteadily about, and hides itself amongst fem 
or heath. , Its eyes are suiFused with red, its breathing 
becomes, more laborious, an uppleasaut sikiell eachales 
from every part of its body, its foeces are abfldately 
putrid, it is quite overcome by the disease, and it coii^ 
tinues straining and purging till it dies. 

If a sheep survives the disease a fortnight, Mr. J. Hog 
says four days, it generally recovers. In this case, 
there is either very little or no blood in the fceces, the 
slime dries up, and is mixed with hardened balls, the 
feverish beat abates, the skin becomes moist, the vigour* 
of the eye returns, the appetite increases, and the wool 
rises slowly, and assumes its natural appearance, but 
great part of it freqi^ently comes off. It, ;however« grows 
on again, and sheep which have had the dy^ntery gene^ 
rally become very healthy and , sound, ai^d are seldom 
attacked by any other diseas^. 

Sometimes the flux never breaks out at aUy but the 
fever and other symptoms are the same. This is called 
the duTYiJ) braxj/j and is neither so fatal noK;s9 epidemi- 
cal as the other, although, when they recoVjBr, the wool 
drops off in the same manner. 

Although the dysentery is always originally generated 
by improper management, it is highly contagious, and 
spreads rapidly from individual to individual, and from 
flock to flock, " so much so," says Mr. Beattie, " that 
if a flock which is much infected with the braxy lies be- 
tween a sound flock and the wind, although at h^f . a 
mile's distance, the sound flock will catch the infection. 
For which reason all the neighbouring shepherds are 
greatly alarmed when the dysentery l^reaks out, as their 

Vol; xiv. -Secoi^b Sjeries. LI- flocks 
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flocks often cktch the infeaioii, notwithstanding all their 
eiforts to prevent it." 

. It is a .TBiy dangerdus tftalady. On a soft soil the 
greater number of those infected with it die ; but on a 
diy hard 'soil it is less fatal, and less contagious. 

Appearances &n iHssectum. — ^The cardase immediately 
after d^h has a peculiar hnt)leasant smell, and is com- 
monly distended with tiir. 'On opening the body, the 
fat of the omentum serins to be Avasted away, or to 
liave acqtiireki a reddish liolour, and there is a general 
jredness diffused over the whole contents of the abdo- 
men. The veins of the mesentery ai^e remarkably turgid. 
The stomach and bowels are filled with fetid air, but 
'contain no foeces, except a lilfle slimy mattter. The 
intestines, especially tdWards the anus, are often livid, 
•thick^ed, anii ulcerated on their internal surface. The 
muscles soon ]l>ecoine green, and db not lose their un- 
^pleasant flaiwS^ur even ^en salted. The subcutaneous 
and muscular fat is less tvasted than miglit have been 
^ina^iried. 

Diagnosis, — ^Dysentery is distinguished from ordinary 
diarrhcea, by the following characters. 1. Diarrhoea at* 
tacks chieffly hbgsantl weak gimmers, and diniiionts; 
whereas dysentery is frequent among older sheep. 2. Di- 
arrhoea almost always occurs in the spring, and ceases^ 
' nbout Juni^, when dysentery only commences. 3. In 
diarrhoea-there is'tio feter or tenesmus, or pain before 
the stools, as in dysentery. 4. In diarrhoea the foeces^ 
are Idose, But in other respects natural, Without aity 
blood orislime; whereas in 'dysentery, the foeces consist 
of hard lumps passed' occasionally, the rest being blood 
- and slime. 5. There is not'i:hat degree of foetor in the 
foeces in diarrhtEa, which takes place in dysentety. 
''■ ' - ' «, In 
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6. In dysentery the appetite is totally gone^ in diar- 
rhoea it is rather sharper than usual. 7. Diarrhcea is not 
pontagious: Dysentery highly ao. 8. In dys^tery the 
an^aal wastes rapidly, but by diarrhipea only a temporary 
stop is p^t to its thriving, after \Kbich it ri^^kos rapid, 
advances to strength, vigour, and proportion. 9, dy- 
sentery is commoi^y fatal, diarrhcea rarely, unless thq 
guimal has been previously much debilitated. 

The dAmb braxj/, as it is called, is distinguishe4 froni 
sickness by the season of the year in which it appears^ 
aod by dyi^entQry in its oo^ximon Iprjpi of a bfeody flux, 
affecting other individuals in the same flock at the saoie 
time. 

Means af Prevention.— ^^ The prec^i^tiops v^i^h ^kiU 
ful farmers use to prevent the appearance of this disox^ 
der, are of £ar more benefit than ^j^y thing that can be 
done aftQr the disease is broken out. They endeavour 
to allow their ?h^ep to pasture easily 9^nd fre^y, and to 
9kaU then^, a^ we ternkf it, as equally upon the ground 
as possible, so that no one parjb of it, by their gathering 
in bulks, may be tainted or foul. In ipilking-time they 
chopse a high airy situation for their bughts, wher^ 
ihey have a free current of air. Dry bent ground i^ 
reckoned the best for a bought, where the surface is not 
easily broken, and they shift the bught frequently be* 
fore the grotund turns fojAl, to keep the sh^ep clean, atid 
to prevent apy smell. They divide their ^^ep into 
f^qual b\ightfvilS| fof the most part counting th^m, sq 
that they p^j n,ev^ get a heat I^y beipg too throng, 
which if^ apt |^ paa^e them nist, that is break out in a 
flujf, ^hich tsidirti; tl^ ground. They change the places 
wl^ere thi^y \ipf v^h^n at the bught, before it grow5 
£oul| an4 .wjhen l;he situation of th§ ground will per« 

LI 2 mit, 
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mitj they •sometimes shift their bughts to another quar- 
ter/' 

** When the disease appears, we remote thos^ that 
are infected among them, as speedily as possible, to a 
considerable distance, and put tar upon the noses and 
roots of the tail of every sheep, and set a tub of tar 
down at the bught, stirring it occasionally. This we do 
from the persuasion that it may stop the infection, as 
men use. sulphur and rinegar with the same design. If 
the disease still rages, we smear or salv6 a number of 
them, and let them go from the bughts to a clean pas- 
ture, and lie at their ease. This, for die most part, 
makes it abate, but sometimes they continue dying, even 
after they are all ismeared, until the frost sets in, and 
then it subsides, after a great loss.'* 

Cure. — Farmers in general attempt to cure the dy- 
sentery in sheep, by taking them into the house for 
twcnty-four hours, giving them Peruvian bark and lau- 
danum, in as littie cold water as possible, and then con- 
fining them in an inclosure where Ihey can get no water. 
If the flux continues, and the animal hves, the ^ame 
process is repeated every two or three days, till the flux 
stops ; but it is lolng before they are allowed to rgoin 
the flock, lest they shoul^ still communicate the disease. 
This method of treatment, however, they confess is not 
very successful, and with a candour much to their cre- 
dit, look up to medical men for pointing out to them a 
mode of treatment which may be more efEcacious, in 
consequence of its analogy with dysentery. As Mr. 
Stevenson combines in himself the qualifications of sur- 
geon and farmer, his opinions are entitled to particular 
attention. If the sheep are in good condition, and the 
weather rather cold, the cure may be begun by cutting 

the 
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the tail across. Stoving the sheep in a hot-house, or 
heating them hi such a degree as to bring on perspira- 
tioti) is attended with great ^advantage. This is more 
easily affected when they have been previously bled, 
and if it be copious and general it seldom fails to carry 
ofFj or at least greatly to relieve, the disease. Care,- 
however, must be ta:ken not to expose them suddenly to 
the common temperature of the atmosphere, lest the 
cold occasioti a relapse. At the same time it will be 
necessary to clear the bowels by an ounce of Glauber's 
or coounon salts, or half a drachm of rhubarb^ or, what 
is ^betterj four graius of ipecacuanha repeated every two 
hoars till it purges freely. Should the other remedies 
not operjite in four hours, the dose may be repeated. 
The next indication is to sheath the bowels, by giving a 
quantity of thin flour porridge well boiled, and barley 
meal (NT oat meal may be used in the same way, along 
with half a mutchkin of sweet milk, morning and evening. 
If these do not succeed after being used for two days 
various astringent medicines may be used, with a view to 
check the preternatural determination to the bowels, and 
diminish their increased action. 

Take of logwood, 3 ounces. 

Boiling water, a Scots pint. 
Allow it to stand 12 hours, and then give a gill morn- 
ing and evening ; or 

Take of oak bark, 4 ounces. 

Boiling water, a Scots pint, 
Iiifuse for 12 hours, and give a gill twice a day; 

Take of Japan earth in powder, 1 oimce. 
Boiling water, a chopin, 
9.nd give a gill twice a day ; or 

Take 
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. . Take two qHn<;e^ of c^a}k. 

Boiled in z, choppin of mUk, 

4irA give one half in the mQnwgy 9fA the other 
half at; night. 
Fi^t^en drops of lauidanum ^jref % very necedsagr ^ddki 
tion to all the foregoipg recipes. Qiven to the extent 
of thirty dro|>s a day, it i^ attended with very €|sceUeikt 
effects^ as it lessen^ tl^e pain in the howelfl^ wd pve-* 
vent^Ba during ^e time of it§ aptiop^ th^ir violentt mo? 
^n. It has also s^n e^ect ifi lessening the frequency of 
the ^toc^s, which cannot taJ^e plac*^ whpn the iXK»tion el 
t|u^. howe^s is retarded. }i none of the others cim he 
^^ it maj b^ given by itself, fifteen drpps three tinm 
a day, after the bowels ha^e been i^Uftred by 9 purge^ in 
the way already inentipn^d, ask wijl be exemfdified by 
the foUowiog c^sesf'* 

Cases of Dysentery. Drawn up hy Mr. Stevenson. 

Case I.-»-rOn the 12th of August 1800, ^ sheep, was 
observed by the shepherd to be affected with bi:af y. I^ 
was brought home, and put into an inclpsu^e at tb? ba^k 
of the house. The wool was not clapped, but the eye 
was languid ; the mouth dry, the skin rough on being 
felt, frequent rumbling was heard in the bojvels;^ the 
pulse, felt at the neck, was quick. It had frequent 
stools, which had a slimy appea.rance, and were mixed 
with blood ; and a few bard balls were observed to come 
amongst some of the stools^ at each of whicl^ it drew up 
its hind legs^ and seemed to suffer pain. As i^ was in 
good habit of body, it was bled in one of the veins in 
the fore leg, and about two ounces of blood, of a ^?lx\ 
cplour, tak;en from it. A dose^ of an ounce of salts, was 

then 
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On the Diseases of Sheep, €€* 

then administered, which in eight hours prodaced seve^ 
ral passages^ aiM the ^ain in the bowels seemed in some 
measure to he abated. Next day five grains of ipeca- 
cuanha werfe given every two hours, for five hours, 
which stili kept up the purging; and considerable sick- 
ness was apparent. In two hours aftefr the operation 
of the ipecacuamha, it began to eat a little, and the sldn 
was somewhat moi'st. The frequent stools now abated, 
aaid 'there was no more purging, nor was atiy "more bldod 
passfed. In six days it was so fa(r recovered as to be able 
to join the flock. 

Case IL — On the sixteenth of the same month, IS 00, 
a sheep was brought home, in which the disease had 
continued for several days. The stools were very ^fre- 
quent, slimjr, and mixed with blood, havhig little fecu- 
lent inatter iii them; the wool was clapped, the mouth 
and skin dry, the eyes languid and 'red, constant rum- 
bling in the belly, and the animal could with diffittilty 
•tand. On layhtg the hand on the belly it could be 'felt 
in some parts as it were drawn together, andlump^sin 
parts of it. A dose of half a drachm df rhubarb itas 
given to it,^hich operated in eight hours,' several times, 
and brought away a quantity of fceces, more of the natu- 
ral appearance, only thin j and next day, eight d6s^s oif 
ipecacuanha were given every two hours. The purging 
continued, but not so much blood noir sKnie fo^ two 
days, 'at the end of which four ounces of logwobd were 
taken, upon which was pouted a Scots pint of bdiling 
*wat6r. When it had sto6d for tvvelve hours, a gill, ot 
•four ounces df the infusion was given morning arid 
evenirfg, having fifteen drops of laudanum added to 
•^ach dose. 

In six* days the gt6ols had ceUsed In their Treqaenfcy, 

anj 
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svnd the feverish appearance was gone ofF, and the ani- 
mal had begun to take its food. From this time there: 
was nothing more done to it, and in twelve days from 
its first being brought home it ws^ returnedto.the flock- 
Case III.— In the month of September, 1800, a sheep 
was brought into the inclosure, from a neighbouring 
fsirm, the proprietor of which had before witnessed the 
successful treatment of the other two cases. The disease 
had continued twelve days, and the animal was very 
much exhausted. The .wool was clapped j and a very 
considerable quantity of blood was passed at each stool, 
the mouth and skin were dry. It took no food, and the 
pulse was quick. A dose of salts was given to it, an 
ounce, which* operated well. Next day, . four* doses of 
ipecacuanha were given,, of four grains each, which 
also operated, and by which the purging ^topt for six 
hours. , There was tto appeti^ ; and a number of hard- 
ened pieces of foeqes were passed, mixed with black 
blood. The heat of the body continued. Two ounces 
of logwood were infused in $l chopin and a half of wa- 
' ter, and given in the quantity of a gill,; three times a 
day, with the addition of fifteen drops of laudanum. 
This was continued for four days, during which time, 
however, the blood still continued to be passed, with an 
admixture of a substance, like the matter of an ulcer; 
and on the 17th day from t-he first attack the sheep died. 
On looking into the belly, the bowels had all an in- 
flamed appearance, and a considerable proportion of the 
lower iQtestine was ulcerated in the inside; its coats 
were thickened, and its outside was of a blackish hue. 
There was, a quantity of fetid air in the bowels, which 
turned a silver probe quite black, as it did also a shilling 
^:^Oft^ to it. The flesh was soft and red^ but the heart, 

liver, 
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merly described : it seetei^dttattoh ^^bftitttiid^:^^ 

feint gmn9"<^Si ipMoi^OAdb^M^viiijr^.ti^ 
t%v^ ^mm^ wlfi€Jif,.jHnrgytd iitti^argoed ibf& i Il^wat 
tbeBrpiaced in aTtfMll^hmsci^ ivrkfrmiifaB.mcUagfti cinfrr 
iimi bo^ttfit tdueh being fiUod. nrkk. unto) imdli ite 
d(MMr shm^ fiom ih^ hea^ ftf ^tiw femaoe telovir^^it 
MiMti fillsdv the wbole houie with stonv ia'#hiobiili^ 
sheep contiQuedioii thcr qmc^ of. thsM hams, ndien; the 
fire wat taken away, and .the sheep remaiijied in. the 
he^lUed hoyap aU ni^t. There was , a grea^ .Hpc&c^pjira^on 
oT^r its body^ and the wooLwas.quite wejt. It was taken 
^lat s^ mid-dayj apd the infusion of Iq^wobd. and laud^* 
num given to it three times a da^« It s^^9)^d a little 
b^tlei^ and. the stools npt so &e<|uent*. WopI st^U clap- 
s' Next night it was i^ut.up^ and f toyed again^ and 
A9me flow porridge was ^ven to it^ with a Uttle,j9ii]i£ 
T^ext day the i9ii?£gine was cpjatinued.^ The symptQfns 
had abateds.b^t ^e woqI clapped. It yr^ not again' 
atoT^'^nd. the medicines were contin]aed<.fe^ twek^ 
day&r before it was quitift recovoaced* 

Case V,.-nIa this cas^ the. tf ^fitment was, th.^9^i]^ as 
iii the first and second cases ; but therei wa3 ^wh ^ de* 
gr^'of debiiiqr that the popridg^ and astrjo^ent xao^ 
Ginep^W!}^ continued for u^|riy four. wj^eksf before, it^ 

recovex^f . ^ ' .../ .v' ,-M -r^ .-.' u c: •: ' 

, Case y.Lrr-in Aug^sV,l8pa^ a she/ep wasLbr^og^ip 

with ^ya,xy,^e, .?3?ropt(ans yery viplfsnt, I)t:ha4 gjg^kf 

^^.**a^*^^*^^ 5>pfjr^tfd>.^^ut; it ^6f, next.fla|^' j" ^^ 

^Vipu XIV.~&xcoN9 SsKiEs. M m case 
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^iie 'die how^ iMre nffecuA- coo^id^iobty higher up^ 
being at the junct|pn of the small and great gttts^ Mtrbeie 
lOQitifioatioii b4d.«akeii place. The li»w«f howels haU a 
Httit^httr of round ;hiirdeiied balls^iiA'tfaeiR, and a^^v^ 
disagreeable smell was exhi^led. .'^• 

\tidtomi it unnecessaiy to mention aiiy more ci»ies^ 
wHich 'all occurred ^iff' the same ye^r> as braxy has not 
appei^ £aee i80p;^aild I have had noopporttlnity of 
making'jSJEperiments^ upon it sicice<-tfaat tiime. ' Tbe.p^ac* 
ti^ ib :that7es(r iva^ very siiccessful, ^as'jfive w^i^e^savcid 
out/of seven that wen^ ibrougbt home^ ahdafair'meEl 
instituted : ibutrifrom carelessness, i/early one out of tkvet 
died befora mi^ thing, was don^ to themJ ^ i' < > u « . ' 



ff.. 



Scab^'or Itdh,—TUi disease is btily' kti^Wfx by namc^ 
hirer a gteit pan of Scotland, b\it even in the most dii- 
tadt HiWhlakds and Hebrides, it has oif late }'ears 'made 
considerable depreda^tion$. ..»•";/•; 

Th6 infected sheep become re^le^s, aiii;^ histfcad of 
fefediiig quietly, *tear oiF the wool With their teeth, kifid 
go in seiarcb ot stones antl banks, agkinst which they 
toay rub* tiiemselves. Tb'e'sWn, when nirrowly insi)ect7 
ed, has a Ve'cl fretted appeai^ncie,/ and' emits a pd^^ 
lchor> which" hardens into scabby crusi^.'*' Th'es6 fall oft 
a^nd are succeeded by others, still larger. The wool gets 
'It dirty f^rown'ish appearance, and falls ojOTpremaiSurely, 
and tiie apim^ peases t6' grow, or Ws flesh/ and piniss 
ai;»ay ; and if ndt^ cured by medicine, at last sinks under 
the continual irritation and poverty oc6asioned by it 

It ia hi^y contagious, aod when once introduced 
lYitdra MBbck lessens its vklue ihore thai) onelis^^ by very 
^uiiskiy infecting the wtmle^^ not »o much by direct con- 
tkct, tui by Aie^ns^of tnc rubbing places j so much io^ in- 

\ ^ flecd, 
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.4e0^,,4mt.when to got.|i4<pf»«.vb9fceJkMk«l»M^^ 
^xtermifiaiedi the dise«f9 .iias soiQet»e9 .apfNsmid In 
j[reslKftQck$>id qn tJi»e^r.pa«Hir?, in cgu^^ijmQi^ pt^ 
liably,. pf infectious master or aiiim^uW still adheiurg 
)Lo (hfs; stofoes or baoks, or ottier tul^biiig plac«9/ 

But it may also be brought on by .poverty u4<yvet* 
heating, or by makii\g thepn 1^ too ^olose together dnr* 
ing the warm summer months, or by lying under the 
drop of trees, luring, however, is the most critical 
season for it, and the same soil^ grass, and weather 
which induces the rot, are also considered hurtful in the 
scab. ' 

It is never generated in flocks which aii'e salved or 
smeared with butter or tar, which was Universally the 
custom in Scotland. But salviit^g does not prevent its 
being introduced by infection. ^ 

The white-faced, fine-wooUed sheep, are most liable 
to it. Hogs or young sheep are ite most common sub** 
jects^ and in a flock tbe rams, which ^e naturally slo« 
venly, indolent, and fouUfeeding, are Usually first af« 
fected. 

As soon as it is discovered, the utmost care is necei^- 
lary to put a stop to its progress^, by^emo^ng or kiUing 
those suspected of being infected, and salving tbe others, 
if the season permit. . \ 

, The scab is, howfrver, by i|o ^leaiut s^iocimhle dis* 
ease. Mr. Ste^nsfoin recommends a ptz-^p^mfvi of sul* 
phur combined with treacle,, atid diluted- with water, to 
be given them for some^ mornings,' while all the .pans 
aflecUKl are carefttUy rubbed evelry night, for five or sue 
tin^, with one or other of -the following appiicatiotis* . 

. ,' Take of siilphur, three ounces, . , ^. 

\ Tobacco Uquo.r,a.chopin,^twQpiots^pglish,> 
. .. Mm 2 Put 
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«MthMi MPlitegiiN) «» t1)ey«oiI, and use ft'irfMn e^Rft 
/VfateitsiMHar wiiip^^lk^^ of ^ome of <iie Soodi 
jtafn|.«w«i«, %&; «i'«6M«tfoii ef tobaceo, -wild-vint 
700C}^Md>^(iI{»liiiry bolfed ill- %riiie *>r^ qoaftjer* of ta 
Boiir, 8tili^it^ <jff, and pdOred on «e iflfectcd^rtsi $o- 

- /? Tfikedftw, apiiit,'(fe«r|rf!;rt*EnglMi,): - - 
. \ : ; 'Butter, two pounds. Mix*tbem wdl. 

' Ttateofsulphuif, hairap<Hind, ; . .. 

Butter or lard, ttra pounds; Mii ^ni 
' '•■• • • • well.- , ■ 'i 

Mercury, however^ is by far the most effectual re- 
ttedy, although atteniled with some danger. The fol- 
'fauiriii^is Sir JoMph Banks^s method of lipplying it. 
T^e<afquiok^rer, one pound, 

Venice turpentine, half a pound, 
on of turpentine, half a pint Engfidi, 
Hdg'slard, four pounds.; 
-Rub Ae quidk^ilv^ tod ^emcetuipentirte together ia 
a :memr, until thfe-globules of merouiy disappear, dicii 
add the oil of turpentine and hog*s lard, and mix for ^ 
' 'Oiiitaient, ^ / • • 'j . .v -. . • ,u ...:".■. 

Appfy*he'taedi0iiie^ -if IMJrtiMe; in dry ^dathet, m 

Hm ioHompg «Mnnl»r.; oBegin at the head of ihfe^ sheep, 

and proceeding, from between theears, along tiie^ack, 

-tatheaiator thi§ fcniU fThteWddl is to be divide^in a 

Si^mm, m^i^Mxi fueh^koa&ieAj and as the ftitwi^ 

^kuttde^ %he'fii^#r, >8K^litl^ dipped iit the eiritmefat, Is 

to:i»e drawn aion^ tW bottom of it,- wh^re it wiftJeaVe 

^arblae ateki ^n ibeiskhi «iid*«yeinuig wnoi. fWm ^^tis 

fmrm^ ^milinr pn^a must bfe drawn ^own^be AotiHets 

and thighs, to the legs, a$fltf%s«i«ywew)Olly; and 

il ti^^aoimi^: is ittiu^b infected, two -or -more should be 

^■^'^ ' ^- drawn 
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J . . 

-diw^ :dii M& ^iUle/ paLfAltel lib "tbkt on iHe back, and 

4ttM deirti^each kiae, between tiie^fbri^e and Itind }eg«« 
iiiitte4iately *«fter tl^ appUeaitioti, - Ae "sheep are turned 
^}jA ^Motkg thettk of Vbe "flock/ withbut 'fear ^df infect* 
4iig it^'<)r brsQstafhing^injtiry^einselTes. The UotcheiB 
diy iipj^^nd the sheep ai^ cuf ed w a fe^ir days. Hn Lta* 
coimlHm'^he iarihers used to ahbfht "their ^ep With 
it when tbejr come -boiiie frotA the common/ whether 
soHnd or not, ^and .persons c6ntFeU:ted to apply it efFec- 
nxMy ^t fi^eshiifiAgs pet scorts of die large sheep oif 
*tlkit cbmity; Instead of ^e above, ihe common mer- 
tcufial- oiintment of the shops may^' be xrsed, and some 
ibeplierds rub the paits afiected only, others the naked 
|>ans«of the thigh and leg, and others' apply it 'by tying 
a worsted cor4, well soaked with it, around efae neck. 

Redwkter. — ** This disease commonly make^ its ap- 
pearance abdut the beginning or end of winter, and first 
.affects abont the breast and belly,' dthbugh at times it 
spreads Itself over other parts of die body. It consist^ 
itiah inflammation of 't|re skin j that r^dses it into blis-* 
' 'ters, which contain a thm, rdddish, and watery fluids' 
'These continue for a short time, break, discharge their 
-matter, and are followed by a blackish scab. 
' ^^'Vl^en the riieep ure exposed to cold or Wetness, 
'Ae^kin'being fretted, makes theiilisters risie^ or they 
"often ^rise from cdd, affeedng the animal intenudty, 
thus producing a ^ligbt fe^^r; "which ^throws out these 
vesicias on the body, ^mHar to the itcabby eruptions 
which appear about the face, and more particularly the 
mouth, of those ^rsti^i^ allbcted withcold/ The blood, 
4n this disease,' is "but'ftMe ttffected, although a Utd^ df 
^it oo^es into the veiid^s'dn! the skin, and comuiuiiicdttes 
^to'th^^atTcd£sh'dngewbith git^eif origiir to the ^^ 

** Redwater 
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*^ Redwater. i3 a •.di9da8e that but seldom ^pei^in 
this country^ and is akiy»ftt(Pever fataL . la cases where 
the disease is viplent, a little blood shouid \^ taken, in 
the manner described. The sheep, should i>e placed in 
a fold by ifself^ the blisteira slit up|. and aJHtle ii^sion 
of toba<;cp put into. them; ja^d the following .ip/edicine 
may be given for three or four qiornings, succes^tely : 
Take of flower of sulphur^ ;2 ounces, • 

Hon^, tre^Lcle, or syrup, 3 ounces^ 
Mix thetp, and divide them into six doifes, of which out 
may be given every mornings in half a pound (half a 
mtUchkinj of warm water. If this is found unsuccessfuli 
half an ounce of nitre mixed with the foregoing receipt 
will be attended with good effects; after wiiich a dose 
of salts may be, given, and the body washed with lime' 
water upon the parts affected.'^ Mr. Stevenson. 

Erjfsipelas, or Wild-fire. — " This, like the last-men- 
tioned disease, alsd affects the skin,' and is apt,, if not 
attended to, to spread very quickly among the flock. It 
is attended with more inflammation than the last.; and 
.but seldom with blisters jover the body. Itcommool/ 
.appears in Augusst and September, and**doe8 not.cooti- 
nue above eight days at a time, although those sheep 
once affected with it are liable to relapse. In former 
times, it was a. practice ^ with shepherds to bury those 
sheep affected with th\s dis^^e at the door of the fold 
with their feet upwards, which they believed acted as a 
charm to drive it ficoni .^q .flock. Tl^, howevef^ is now 

4isu§ed^ :':•'. •••,'•. 

. "It is^ecessajy, f0ij the curcpf ihi^ disease, to fol- 
io^ the same method re(;qmm(fnded in the Redwater. 
An oijpce of sj^ffis, disispiyed in yf^ox yr^te^ given every 

moniiftg for thr,?e,Qr four days, answers remarkahly ^^ 

' ' ' • V. — " . ' "' ' . ' ■ to 



Digitized by VjiOOQIC 



On itu Disews'^ Shee)p! 27^' 

to begin th« cure, when the last-mi^rit:ione<f r&ceij)f,^n5iF 
tlie addition of the nitrd^ may be continued tHHIie^^-.C 
elase disappears.'' Mr. Stevenson. . -* - '• :! ^i 

• F&otRot—TYm disease appears ih Augtisfi atid «^ 
more frequent among long thto'iihart shfeepi- - It'sbMonor 
Oetifirs ih clean walks, but is ''vei*y troublesoihe oh tUrty 
^ft pasture; It is frequently occasioned, i A the miflc-? 
i»g^ seaso!i,'^'by the bughta being* dirty, and by the she'ep* 
confined in old houses. * It-resembles the whitlow, and 
it -commonly affects the forefeet, but sometifties all fotir.- 
Thexjuterpartof tbe^hoof is the usual ^ditX tKfe^is-^ 
ia&e' ; and*fik>m the cteft a sharp fetid hunuSur exudes,^ 
lOinetimes* engendering magg6ts,- and coi*r(^<iing the 
iic^fa, an'd e^-en the bone. ■ Afoiind the hoof there is an- 
inflammati6n, which ^ turns black, and the hoof sbme-^' 
times drop^ o^. It is a very painful disease, sb that tjie' 
ar^Bttal^ frequently walks on ifs^knees. *Wheh the wea-- 
tber gets cold it ebmmonlygetis bettei*, butlt fetiil wfiilksT 
lame.' . • ^ •• •" • - >..>.'.,.■.'., 
' As sooii as the disease appears'examine the foot^ ahd 
<sndeaevo^t to open the diseased part, and let out the 
fchorJ' Wfifsh 'it well, and dress it with mercurial oiht- 
^ot^ atid sulphur^ oIt' tar- with ^irett' precipitate ; and bind 
Jfe up With flannel, tb' keep lit warm and clean. When 
hfifiii&tii'snppuratiofti^^nd dtigenefates into' a foml'aM^ 
t^fouft uker^ spirit df turpentine, and e^tn stilj^liuHc 
acid ^ applied. In all cases t];ie anim^ must b^leept 
in cleiab, easy, dry pasture,* till it recoven j -' 

' Leg jBvSJ*.— " This coiftphulnt iarises most co^ffebnly 
ainongst the South Down^* or ^Leicestet breed of sheep, 
brt after it appear^ in a flock, the black-faced or Scot*' 
jtidi sheep are «4^]iUy subject to \V 1^ has almost never 

« Black ' leg, Hr, Beattie. leg % Mr. Scott. 

appeared 
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^BP<ffii»d M' <fc^ P^^^. ^f ^g Tweed, akhoa|;^o£ Igta^ 
j(|af^.jl;h^>M^ p^t^fCoiupiiQaon its soutbi^rn: hank, 
m Selkirk, Roxburgh, aa4 part o£ PeeU^-&lakure. Tkim 
W^yifi'^W^}^ owing to the.loug or whhe-faced sbaep 
Ifppg tJiere principally k^. . ^ , 
.^f.^^iTbi^ di^e^G. g^^eifally begins at ^0 kiiee^wUdbh 
^mi^b» tp.^ qomideis^ble, Bizc^ causing «uch a.dtgvM o£ 
I^ine^s^^^.tp^prevent t^ /sheep alFeoted frxnn ^^Hovingi 
^e flodc. Sometimes it begifis at the head. of the.bpcif* 
It if of] a bli\i^l( or livid colour^ sometimes^ ili4^i4t &e.^: 
q^sepUjfj ][taw)g 8nail(blisterii^ scattered over^ltiie legf^ 
feejted^ of a red colour, and fiUedi withf bkiishr^oiiffed 
vafber* .. :Wben tke skiu bursts, it leaves below^ita* loosa 
^Babbey- substance^ of the same Gokmr> or rather da^kfOii 
^rhicH extends e^en to the bone. . It gei^ra|]y^^ fiifst jft^ 
g^ ix^ 01^ of the hind legs, V^t ^ it adf§kn<?^,afi$c^ 
nJl the four,, mitess death tal^ ptac^ bi9foiie,>tbui^]t^si^ 
pnsw. It spreads pcoasionally fr^o^ tbe^ h|i)4.t^gl'J^*i^ 
I^Uy, and' in every case the kidney^ are affected, beif}gt 
Ipose and flafahyj; having some /esendrfanco to th^,#w^U- 
isi|go£the legs^ and being sonetifi|]fe£^ of a tiv^ ,^1$^'» 
^cMi^tiimea the disea^ <^¥ir8S 

other ]tiiBes.)¥iU continue.m a ^^ei;/t^te^for.mf»ks)ii^ J^ 
agureafds veiy rapidly .aft^ 4Pip^s4iPg in a Apc^y^jix^j i£ 
]pot;a|tended ta wiU injuj^ theo^. mat^iuaitljf.. |%]^; iiy^ 
A^](aky^y dangerous, cutting off Ibe: gKeatep pvpfp^t^ 
af. tho#0 a|g9€tfd, Indee^,i,mfii|y« of .the &^rmews JbiJI #>• 
affected sheep iidienavqi^ they observe thefB^ to pcei^Bat 
ita sp^^e^uUnf^ la thia ^^Usfase ^ eye of lt«|, f^eag & 
bi^yURd, ita topgue diij;, it 4^n^ dtt,! j»nd jn geaesalis 
soeacvt^^. ' : *./ .. .,^. -i -. . - ." 

: ^^ ItappieaEii .C9mm.o|i^ in JaJjp afulijf vgnstj,. a4. .^oies 
in September j^. arising^ at first ficon^^ieqprOi^.uphealtby 
. . *' constitutions 
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CQintitotions being exposed to wetness during rainy and 
^M^arm weather. Scratches in the legs will produce it in 
those whose constitutions are bad. If the sheep get their 
legs dirtied during clipping, or smearing in a house 
where there is much dung, they will readily be affected 
with it. Boggy ground has also a tendency to pro4uce 
it, from the same cause. 

>^ As this is a very dangerous disease, the sheep af- 
fected should be brought home as soon as possible, to pre- 
Tent k from infecting the flodc ; and its legs well washed 
with soap in water ; afte;;rwards bathed with lime water, 
or a solution of alum in water; and then anointed with 
what in the shops is known by the name of citrine oint- 
ju^nt, laade with mercury dissolved in aqua fortis, and 
mixed with hogflard. If this is not at hand, when the 
legs brea.k out^and run, a little quicklime may be dusted 
on the sloughs, and the leg dressed with a cloth, spread 
with fresh butter and a little tar« These should be 
.changed -every second day; care should be taken that 
the sheep have good and dry pasture during the time of 
the cure ; and water, in which moss has been steeped, 
may be preferred (on account of its antiseptic quality) 
to <;ommoQ water, for their drink, and for washing the 
legs. 

** After clipping, or smearing, in grounds subject to 
this disease, driving the flock thro^i^ a pool or river, 
so as to wash their legs, is a very proper practice, and 
clipping the hair short upon them prevents any dirt 
from lodging on them. 

^^ A disease somewhat similar ;to this, and affecting the 
tail, has been denominated 

'* Tagrr-l^ consists^ of $cabs and sores, situated on the 
ander side of the tail, arising in warm weather from its 
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being fouled with purging. The matter hardens there, 
irritates th^ tender vessels, and produces sores; which, 
if not attended to, run into mortification, and prove fatal, 
as in the legs. It is observed by the sheep turning fre- 
quently round to bite the tail. 

'* As this complaint arises from purging, ^the first 
thing to be done is the cure of this. (See Purging,) 
Then the tail is to be clipped, and the sore part lai(J 
bare, washed carefully witli milk and water, blood warm, 
find then with lime-water. Turn out the sheep into a 
' dry pasture, and look at it again in two days, and if not 
well, repeat the Washing, and anoint it with grease an4 
tar mixed together^ in equal proportions. Doing this 
twice, is generally sufficient for completing the cure." 
Mr. Stevenson. 

Vermin. — ^The ked (hippobosca (wind) molests all sorts 
and ages, but particularly hogs or young sheep, and 
chiefly su<5h as are lean. It harbours in the wool, bites 
the sheep, and sucks their blood. Smearing with tar 
expels it from the skin, and it soon afterwards drops 
from the wool. Tobacco juice is fatal to the ked almost 
instantaneously, and mercurial ointment destroys it. 

The tick facarus rediiviiU) is a distinct species of 
vermin, harrassing the lambs and trembling sheep in 
spring. It always adheres clpse to the bare spots of the 
shoulders, thighs, or ears, draining the blood. For the 
most part it drops off in June. It is removed by the 
same remedies as the ked, but it is prevented by having 
the young sheej^in good condition. 

For the fly, the sheep powder, or unslacked lime^ is 
the best cure. 

Maggots are troublesome in August, when the season 
is warm, They are the brood of the flesh or sheep-fly 
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fcestrus ovisji :whieh dep<M»its her eggs in any filth adr 
hering to the skin^ or any wound or sore« There the 
eggs are soon batched, and the maggots eating and 
penetrating in every direction under the skin, cause 
intolerable pain> and even kill the animal, if not re^. 
moved* When sheep, therefore, are observed to be! 
uneasy and harrassejl, to freqxient rubbing places, neg- 
lecting their food^ to lie down frequently, and to bite 
themselves with, their teeth, they should be. exfimined 
carefully : wl^en large blisters will be foutid, under which 
the maggots are concealed ; or the part is of a dark co- 
lour, and quite wet, or large hoks are already eajt^n 
into the body of the animal. The wool must be carefully, 
clipped off, the blisters, if any, opened, and the ver- 
min picked from the infected parts, which are to be 
gently washed with soap and water, or spirits and yiner 
gar, or lime water, or stale urine and black soap, or iur 
fusion of tobacco, and anointed with tar, or tar mixed 
with butter, or sulphur, or red precipitate. . After this 
tiie animal soon recovers* As a preventive, wbeneverj 
the animal is wounded by the sheers in clippings by the^ 
bite of a dog, or any other accident, a little, tar liniment^ 
should be applied. Dirty layers are apt to produce thi§, 
kind of vermin^ which most commonly attacks lamb%; 
and frequently apppars^ about the hips of those which are.^ 
affected with looseness. This, however, is not always 
the case, and Mr. James Hog says that it is ^asy to dis"- 
cover, while, they are still clean, those that will become 
infected, from the noxious smell of the excreiuent, oc-, 
casioned, in his opinion, by some kiod of food, or a cer- , 
tain habit of body* > 
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Jaundice^ or JBead JRf, dr fellows *.< — Jauiidic^ h not 
a common disease amdiig sbeep^ atid has not been very 
accurately described^ so that it is highly probable that 
several affections are confounded under the various ap- 
pellations given to it. I shall, therefof e, not attempt to 
reconcile their accomits of it, but quote separately th^ 
descriptions of each author- by whom it is mentioned. 

** This is not a common di^lease, and is generally con- 
fined to the South Down and Leicester breed, which^ 
from ihmr more tender constitutions,, are mbre subject 
to complaints. 

•*The symptoms are, a yellowness over the body^ 
Mrhich is pardculsurly observable in the white of the eye. 
The wool has a little also of the tinge^ and is slightly 
h^d. The passages of the belly are of a whitish colour,, 
and tifeie utine tinges of a yellow Ime any thing immersed 
in it. Sometimes there is a degree of fulness and liard-> 
itess in the right side, where the liver lies. 
^ *' The caused are by no means apparent ; their effect, 
hO^vef,' seems generally to harden the liver, and in- 
^Yiably to obstruct the passage of the bile from it into 
t!ie intestines. Sometimes small stones, formed in the 
gallrbladder, produce this; and at other times, as in 
r6t, by t)ie swelling of the glands, impeding the passage 
cf tl^e bilfe, jaundice is produced, in which case it is 
geni^tdly inctirable. 

' ^^ Thfe 6Mte 6i jaundice is to be attempted by 
sWtmg jinrgatives, and such medicines as act strongly 
oh tiie l^tbmach/ A solution of three ounces of Glauber's 

* Jaundice* Mr. Stevenson. Yellows, or Jaundice,, Mr. Singen* 
Yellowses, or Jaundice, Mr. Scott. ' YelloW|^Sickness, or Jaundice, 
Mr. J. Hog. Yellowses, or Headswell, JIMtr/Beattie. Head ill, Mr. 
W. Hog. 

' salts 



Digitized by VjOOQIC 



On the Diseases of Sheep. ill 

satts will partly tend to produce this. Ten grains of 
ipecacuailh£t, given every three hours, in a little warmed 
strong beer, iii j^id to be attended with the most bene^ 
ficial eSebts, when continued for five or six days, and a 
dose ctf GlJiuber*si salts gi veil after it, so as to clear the 
bowelsk 1 hevferhad an opportunity of seeing jaundice 
but oh<:6 ; iti' which case the disease had gone on for 
some time, Without being observed, or even'susp^ted, 
till the yellownesi^ of the fat and flesh was observed .after 
slaughter, which effectually prevented its sale: t;husi 
proving d loss to the butcher, who never observed it** 
Bir. Stevehsori- ' ' ' ' . ' ' ,,' 

** There is ario'ther rare distemper, called! the ydhxff 
sicknesSf which I do hot at all consider as a species of 
the braxy, but rather a sort of jaundice. . They pme in 
it for iome days, and are very sick. The entrails, on 
dissection, are of a darit yelJow,"aitd have likewise' a 
smell peculiar to that distemper, flavounng sometjiing 
of sulphur. But this is a diseisise peculiar to old sheep, 
a[nd, had it hot been for the nanie, ough£ not to have 
been mentioned under this head (viz. Sickness J, Such 
sheep as feed on Woody banks are raost subject' to it; 
and I always coiisider it as' proceeding Iroixi their^eating^ 
some poisonous herbs. There is always a soft*^ of con- 
gealed stuff, like rotten eggs, aboui thei kidneys.'^ , jMn 

J. Hog. ^ ■ ■ ; ■ /':-;■ .' 

^< Old sheep ai'e sometimes affected with the yellows,. 
or jauncUce, at different seasdns, but chiefly in barvestj^ 
and in mos^y pastures. The 'whole body pu^s on ?i*yel- 
low hue, and even the tallow is of the same colodr^^whea 
the body is 6pened after death. , The distemper, fron\ 
the period of its giving the yellow hue, ii soon at a 

crisis,^ 
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crisis^ being fatal commonly in twenty-four^ Iwu^s, ef 
within that period. It is not a common disease* 

*' Obstruction of the bile appears to bje thfe imme- 
diate cause of the yellowa. j When ih^X Uqui4.ce^Qs to. 
pass intp the intestinal canal, the clig^e3ti,OQ.of;;^li^ents 
and separation of chyle do not ^ go prqp^jj pn. The 
bile also takes a new coursqj and co^tasainates jthe ani- 
mal system. . . : . .: r » . . •. 

^/ What it is that causes these obstruqtiops we do npt^ 
certainly, know. The putrid miasmata of stinking water> 
pr the watei; itself taken into th^e.^tomachj are ^uspected,: 
so likewise are p(iisonous insects, or plants. The liver, 
being the organ that secretes the bile, whatever .disor- 
ders that organ may affect this fluid in its nature^ quan- 
tity, or courses; an. incipient rot, that injures the liver, 
may thferefore be capable of taking,a new tuni, obstruct- 
ing bile, and bringing oh the yellows. It. is possible 
also, that sand, or calculi, may produce this effect, 

^^ Th^ most promising means of cure, are solutions of 
salt in water, which tend to promote the regulaf secure- 
tions. Some recommend sulphur in ^ya^n jnilk,, or salt- 
petre in common water, bleeding in (he tail at the same 
time, and .causing tlie sheep , to ; moy^, and keep itself 
warm. If these thiij^s Jo. liott appear ^ to give relief, it 
is then^jecommended to kill the animal, aqd to draw off 
the blood.' The carcase is said to be less injured than 
in sickness..^ Yet I s^iould doubt the propi:iety of allpji^- 
ftig it to be eateltij if highly tainted wijh bile; for I 
Inow the gall of a sheep, swallowed entire, proved a«j 
mortal poison* to one of thjose large and powerful grey- 
hound^ that were once carefully reared in the. Highlands 
for ikux^ting down the hart and hind. 
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** As the jjiundice Jippears chiefly in mossy pastures^ 
and towards latter harvest, tve have another evidence of 
the impropriety of confining stocks to that wet soil so 
iate in the yeat*. If poisbnbus animals are cbncemed in 
"bringing it on, I know no remedy so efficacious against 
them as burning' the rough herbage at the propet season. 
Moss holes are not easily rendered putrid; tKey differ 
extremely in this respect, from holes in clay, which ex- 
hale noxious vapours in immense quantities. Yet the 
waters of moss may become corrupted ; and being other- 
wise dangerous, they should bfe drained off. Sheep may 
be safely, and to great advantage, pastured in drained 
*mbss, free of these holes, in Spring; but being then 
weak, they might readily fall in, and be lost in holes. 

** I have often suspected the bite of adders as the 
cause of jaundice in sheep. In this case vinegar should 
be applied, and put down its throat. I knew this relieve 
a irian in that state, by his throwing up directly an im- 
mense quantity of bile.'* Mr. Singers. 

Mr. W. Scott briefly notices, that it is riot common, 
but dangerous, that the whole body is swelled, and that 
good effects arise from cutting off the ears entirely, and 
the tail by the middle. 

Mr. Beattie mentions, that there is a great swelling 
and falling down pf the ears, and that when too long 
neglected the head swells, and the sheep dies. The 
flesh is yellow. It is often cured by cutting off the ealrs, 
ci'opping the tail, or opening the veins under the eyes 
in tjme. 

** The head til is the next disease we shall take no- 
tice of. I cannot apprehend that this disorder is radi- 
cally in the nature of either sheep or soils, I rather think 
it is an adventitious evil^ caused by the bite^ sting, or 

influence 
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influence of some venomous animals : for proof of this, 
I may observe, that this disease is most frequent in 
those parts, where such reptiles are known to abound. 
The sheep» imapprehensive of danger, comes nearer 
the lorUng-place of the fierce animal * than it wishes it 
to do ; the enraged creature flies at it in a moment, and 
^y biting, stinging, &c. communicates its malignant 
Dature : instantaneously the head swells, the tongue and 
gullet inflame, and turn black ; the extraordinary swell- 
ing soon obstructs respiration. Perhaps in this condi- 
jtion it lives a day or two, then dies ; doubtless in great 
*gony." 

^^ Of the same nature, and from the same cause, pro- 
ceed the inflammation in the belly, udder, &c. that is 
f o frequent in the summer months. The best thing that 
can be done for sheep in these circumstances is rubbing 
and soaking the infected part with Norway tar,*' 

Dropsy. — Dropsy in sheep is rather a sjnuptom of 
«ther diseases than a disease itself. In different degrees 
and forms it is incident in all the varieties of soil and 
climate, from Shetland, where it is called the Shell sick- 
ness, or Water sickness, to the south of England. In 
general aged sheep are most subject to its attacks, 
.chiefly towards the end of harvest and winter, and on 
f^^ins destitute of shelter. Indeed, it is the genuine off- 
spring of cold and moisture. Its symptoms ace swelling 
ia the legs at night, which disappears in the morning, 
when the lower jaw is a good deal swelled. The eye is 
dull, urine, when observed, is high colourea, the tongue 
is dry, and when the disease advances the belly becoines 

*' Among the Tesomoas creatures that hart sheep in this {dace we 
f^Mfally reckoD the adder, make, ilois^wonn, tiod a large kind of 
#fIM;# that hauBt wpodt, warm parts. 

/ tense, 
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t^nse, ahct vlpat^r is felt undulating in it^ on being Struck 
with the one hand^ when the other is kept steady in th|e 
other side. The sheep loseJs heart and appetite^ be- 
comes lean, and at last felb. 

A dry sheltered walk is a gorod pfeventivfe, and sea- 
shores are ^und, by experience, to be useful in this dis- 
temper. Biit if it should aprpear with severity in very 
wet seasons, in winter or springs night shelter is of par-* 
ticulai* importance to s(top the increasing etil. 

A shade, or house-room, and an allowance of ^dty hay, 
should be given to those which are diseased. Mr. Ste* 
venson has seen tapping tried, but the relief was very 
temporary. In one case two di^achms of cream of tartar 
given twice a day, in a little warni water, had a remark* 
abiy good effect. But> upon the whole> he considers it 
the best plan to kill the animal as soofi as the disease ap- 
pears, as it never affects sheep in health, but reduces 
them daily. 

Blindness, — Certain parcels of sheep are Very subject 
tor blindness, and although it i» not a &tal disease in it-» 
self, it frequently occasions considerable loss by their 
drowning themselves^ ox breaking theif necks. It is oo* 
casioned by a white film growing over their eyes, in 
consequence of inflammation,' probably of different kinds, 
at least arising from different causes. 

According to Mr. Stevenson, "the* symptoms that first 
appear are: the animad cannot bear the light, and the 
white part of the eye is red and inflamed, and it waterii 
a great deal. This is succeeded by a membrane formed 
by the inflamed vessels;, which first covers the white, byt 
grifedually extends over the eye, till total blindness en- 
sues. This is observed to have taken place, when in 
folding, they run against dykes, or any other obstacle, 
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and sjtart when th^y approach it , th^y do n^t foUow fSaO' 
flpck> and frequently stumble. When the eye is ii^;' 
speoted, it is generally found, that a blue slough coven 
the whole of the eye, without any intermixture of red 
vessels. In the worst cases the coloured and transparent 
pairt of the; eye becomes of a reddish wUite,. by which 
time the fifan on the eye has acquired considerable 
thickness/' 

The inflanptfnation is produced by various causes. In 
summer it is. ascribed by Mr. Stevenson to the reflection 
of jtieat and lig}itin very sunny and dry weather, as it is 
more freqiient when the hills become* scorched, and on 
hard rocky soils^ than on- dark-coloured hills covered 
^th heather^ The Rev. Mr. Singers thinks t^at it is^ 
aomietimes caused by the pollen of flo«\'ers irritating their 
eyes, when blown into ch^m in* considerable quantities. 
Jjl winter blindness Qcqur^^ wl^n the days are very sunny, 
and the evenings^ fvosty and cold, or when sheep have 
been long buried undi^ snow, and the ground is stiU 
^bit$ strhen they get out 

. Mr. James Hog ascribes, the blindness of sheep to a 
f ause ^totally different froyi any of t^ese. It is th$^e« 
fore proper to q^iote his description entire. *^ It is oc- 
casioned by a continued fatigue for a^ length of time^ 
which will bring it on at any season- of the year. Thus 
sheep that are long, and hard driven, or such as ^^ 
daily dragged from one jpart of the ground to anptber;: 
£wes that are eild, and roughly used by the women 
during the time they are milked, and hogs which are 
£ELtigued by ^riving through snow, to preserve tl^eir sub- 
^^stencc;^ are all subject to ijt. Their eyes at first be- 
come sore, and emit a sort of fopy humpiw ; ^fter whicli 

a white 
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u white film settles over them, aiid if they continue to 
i>e fatigued it grows thicker, and the eye appears per- 
fectly white ; in which case they are proportionably 
Jonger of mending. For this, some ^leed them below 
the eyes, and let some of the blood run into each of 
them ; biit the enjoyment of ease will inMlibly cure 
.them in a space of time, p^oportionjed to Jtbe fetigue 
Avhich they underwent before.'* 

Where blindness is like ito be produced by the pol- 
len of flowers, the^heep must be removed to some other 
pasture, where they are less abundant, till aU the an<- 
therae ha3ire exploded ; and in cases of snow-blindness 
it is proper immediately to bring them down from the 
snowy walks to bare grounds. 

Besides the remedies mentioned in .the quotation from 
JMr. J. Hog, Mc Stevenson advises the inAa.o(ied vessels 
on the white of the eye, especially .those next the rios^ 
to be cut with a sharp penknife every second mornings 
while the eyes axe to be defended against the light 
by a shade tied over the head, or a piece of crape over 
xhe eyes. The eyes may be also bathed twice a day 
.with a solution of half a drachm of sugar of lead, or of 
.two drachms of alum, and two of white vitriol, in a 
jnutchkin /English pintj of water. Internally purga- 
tives may be given, such as two ounces of Glauber's, or 
common «alt» or ten grains of sweet mjercury^ once a ' 
daj, for four or fke days. When these remedies have 
,got the better of ^ the inflammation^ but the slough stiU 
remains, la little ointment, composed of eight parts of 
•basilicon and oue of red precipitate of mercury, may be 
inserted every mornings or a little powdered crystal and 
loaf ^viffu blown into them twice a day. 

Oo 2 ACCI« 
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ACCIDENTS. 

Rolling awdld. — Sheep are most apt to die awald 
when it grows vr^rm after a shower, froiyi the begin- 
ning of May, till they are shor^. They lie down, roll 
on their backs, to relieve the itching there ; and if the 
ground happen to be level or hollow, or If they be 
weak, heavy with lamb, fat, or full fleeced, they are 
often unable to get up, and soon sicken, swell^ and 
die. The flesh of sheep which die awald resembles in 
taste, colour and smell, that of sheep carried oflF by 
sickness. When a sheep is observed in this situation, 
the shepherd should lift it up, and the afternoon is the 
best time for Jiim to make his rounds, and see that M i$ 
right. 

Drowning. — .** fJheep sometimes drown in soft mossy 
land, ^d at other times in places whcrci people have cut 
their peat fuel Informer times the cutting of these 
peats was often' carried on in a very improper way. 
On a surface of not more than three 6y four fee^ square, 
three deep, peat used to be cut, making a pit more than 
four feet deep* These pits were filled up with water. In 
dry weather sheep come and d^ink of this water, which 
gradually diminishing by a continuance of drought, oc- 
casioned their stretching farther into the pit for it, and 
the consequence was, that they often stuck, and were 
drowned, I hg-ve a concern myself in a farm, where, 
upon my entrance to it, many such pits were found. I 
saw it necessary to make outlets for the water, where it 
. could be done, and bre^k down the turf upon-^each side, 
^o as to fill up the pits, and remove the possibility of 
! gny stagnating, moisture in time coming. The sheep 

[ CW n6w pasture upon every part of the fiarin With all 
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freedom. When peat-cuttifig is performed with care, so 
^ to prevent all danger to sheep, and all vsoste of pas- 
ture, openings are made for the water ;, only one foot 
deep is taken ; the $urface turfs are carefully laid aside, 
and after the peats ^e taken out these turfs are 
brought back one by one, and placed upon the part 
that was made bare. This operation is called shoeir^ 
th^ mosSy and the gra^s is scarcely ever stopt from grow* 
itig." Mr. Welsh, 

Accidents in s^nearing. — **It is dangerous to lay on^ 
too much tar. There is also a species of tar that proves 
acrid, blisters the sheep, causes the wool to fall off, and 
Bom^imes proves fatal to them. This tar is more dan- 
gerous for tups than for other sheep ; probably because 
the tar runs quicker on the skin of a tup, and his tem- 
perament is warmer. I have been iufofmed of several 
tups dying in one night after being smeared, without the 
loss of any other sheep,, although the tups were laid 
fully as light. I knpw also, that laying on much tar, or 
mingling it in great proportion, has been hurtful to 
some sheep, and fatal to others; when the same tar; 
l^id on lighter, and with more butter, did no sensible 
injury to other stocks. When the tar is thin, and ap- 
pears black on stirring it, and when the ^mell is offeipk* 
sive, and the taste caustic or ac^idy it should never be 
\ised for sheep, unless there be an absolute necessity, 
when it ought to be boiled a little, before mingling, to 
dissipate the caustic parts. The component parts of 
tar, which is obtained by fire fipm the fir, are, by Dr. 
Thomson's account of it, oil, resin, water, and pyro- 
Jignous acid. It can only be this last ingredient that 
p^ prove caustic and hurtful to sheep : the pyrolig- 

nous 
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nouB acid cpdsists '^i acetic acid^ and empyreumatic 
«i^ so called, as being formed by fire; and all this 
class of oilb are of an acrkl^tastei The pernicious ingre- 
dient^ together wkk 4he watery part, may be dissi- 
pated so far by fir^ ia boiling the tar. The sroearers 
^teii find proof of 4iie danger of this acrid tar by its 
bnming effects on their fingers ; and, as a general rule, 
it should be rejected. 

^^ Good smearing tar, on being stirred, appears thick, 
brown^ and rapy; and has also a more pleasant smell, 
and less acrid taste, than, the other.'' Mr, Singers. ^ 

Accidents in shearing the skeep.-r-^^There is sometimes 
a degree of danger in die slightest mark of the wool- 
flcissars, for which ibe shepherd is at a loss to account, 
the part tery quickly running to inflfunmation, followed 
by mordfication and death. At other times these marks 
ivefid^ tip moire kindly* It will be sufficient to mentioa 
l;he known causes of this danger. The sultry state of 
the air is suspected; fliea are dai^erous, by iofesdng 
ithe wounds^ and causing them to spoil ; on which if' 
^ount die clipping should be at some distance from 
^uses or dnnghiUs, and even from cow dung in the 
fields> Care sboiUd also be taken to allow them clean 
Mcy pasture after the operadon is <)ver. And in per* 
fbrlnh^ this opef&tion, the ointment used for any acci- 
4etatal lA^rk should rathet be a mixture of bees wax thaa 
^f tar in the butter ; ot if iairbe eikiployed, it should be 
:good of its kind, and well boded, ^o moke it firm iii the 
%6und." M^. Singers. 

TO B£ COiSlriNUED IN OUR M&XT, 
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i.ist of Patents for Inventitms, fie: . 

(Continued from Page 216.) 

^ . .f '. . • . 

John Brierley, of Rh^er Bank, in thfe couHty 'of 
Flint ; for a new mode or process of setting blue leaid, ' 
for corroding the same into white tead. Dated Jafluan-y 
17, 180^. Specification to be enrolled withiii one 
month. '^ 

James Goi>dart, of Newmkn-street, Mary-le-bpne, 
and county of Middlesex, Gentleman ; for a method of, 
and machinery for, manufacturing a certain, de^eriptfonr 
<jf wooden boxes, called' chip boxes or pill b*»xes>' of all 
the^ various sizes and shapes hitherto madeJ ' -Dated 
January 23, 1809^ Specification to be enrolled within' 
one months 

Edward STRAcfev, of Parliament-street, Westminster, 
Esquire ; for an Improved method of" hanging the bodies, 
and of constructing the perches, of four-wheel carriages, 
by which sruch carriages are rendered less liable to be 
overturned, and of constructing perch-bolts and collar»» 
traces. Dated January 23, 1309. Specification to be 
enrolled within one month. 

John Peck, of Charlotte-row, Fort-place, Bermoud- 
sey^ In the county of Surrey, Millwright ; for a machine 
for casting printing tjrpes, by which three motions out 
of five made in the ordimuy mediod of casting types are 
saved. Dated January 23, 1809. Specification to be 
enrolled within one month. 

Samuel Whitfield, of Church-street, Birmingham, 
Brazier and Scale-beam-maker ; for a method for the 
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application of stamps, dies, and piercing tools, to €b€f 
manufacturing of ears, bandies^ and bevells, for culinary 
articles of every description, whether in wood, iron,^ 
brass, copper, tin, silver, or any mixed metals. Dated ' 
January 23, 1809. Specification to be enrolled witiifn 
one month. 

Michael Logak, of Rotherbithe, in the county of 
Surrey, Civil Engineer; for a tranKCendant ofdnaucas 
or improved cannon, for either marine, fort, or field 
service. Dated January 26, 1^09. Specification to be 
enrolled within six months. 

Anthony George Eckharbt, of Berwick-street, 
Soho, in the county of Middlesex, Gentleman; for a* 
method or methods of casting metallip and other bodies^ 
together or separately, in moulds, in^^ state of flui<nty 
or softnei^s, in-order that the said bodies may preserve 
the figures thus obtained when they shall after>vards 
become solid or consistent by cooling, or by any che- 
mical or other chai^ge^ wUch shall or may take place, 
or b^ produced, in the nature, order, proportions, or 
quantities of the component j^arts or ingredients of the 
same. Dated Januatf^ 28, 1809. Specification to be 
enrolled within onq month. . 
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Specification of the Patent granted to Edward Stracet, 
of Parliament-streety JVestminster, Esquire ; for an 
improved Method of hanging the Bodiesj and of con^ 
stt^cting the Perches^ (f four-wheel Carriages, by 
which mch Carriages are rendered less liable to be over;^ 
turned f and- of constructing Perch-bolts and Collar^ 
traces, DatedJanuary 23, 1^09. 

With a Plate. 

A O all to whom these presents shall come, &c, 
Now KNOW YE, that in compliance with the said proviso, 
I the said Edwar J Stacey do hereby declare that my 
invention is described in manner following, and by the 
drawings hereunto annexed; that is to say: This my 
invention embraces four objects, viz. 

First. The constructing of the perch of a four-wheeled 
carriage in such a manner that either of the axletrees may 
have a vertical motion independent of the other, so that 
one axletree may remain parallel to the plain of the ho'- 
rizoti, whilst the other is perpendicular to it, or, in othi^r 
words, that the axletrees may be in different planes at 
the same time. 

Vol. XIV.^-Skcond Sbries. P p Seeond. 
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Second. The hanging of the body on the springs of 
such a carriage, in such a manner as will tend not only 
to diminish the liability of its being overturned, but add 
also to the ease of its motion. 

Third. The forming of a collar-brace, which shall al- 
most immediately bring the body to an equilibrium^ 
should tlie centre of gravity be moved. 

Fourth. Tlie forming of a perch-bolt ; by the use of 
which the carriage may be more easily turned to the 
right or left, and the friction that now takes place by 
the use of the common perch-bolts between the wheel 
plates, the transom bed, and the fore axletree bed, re- 
duced almost to nothing. 

Carriages constructed on my prhiciple differ but little 
in appearance from other four-wheeled carriages ; the 
chief distinction lying in the construction of the perch, 
and in its having a revolving motion, and in the hanging 
of the body on the springs. 

1. The perch of my invention is formed of ash or 
other tough wood, or of Iron, and may be of the same 
length and diameter as other perches are made ; the size 
of the perch being proportioned to the strength required. 
.The fore part of this perch is fixed to the transom bed 
in front, in the usual way, and the after-part of it, in- 
stead of being fixed in the hind axletree bed as usual, is 
so contrived that the perch has the power of a revolving 
motion in it, being connected to this axletree bed by 
.a cylindrical .box of metal, tlirough which the perch 
passes at the junction of the perch wings, and then eu- 
^ters in the cylindrical box, made of metal, fastened iri 
.the hind axletree bed itself; in both which boxes the 
-perch is all o\vcd to turn freely; that part of it which 
. works in the box at the junction of the perch- wing* being 
.1 . . .. . *. ^ . . . . guarded 
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guarded with a collar of brass or other suitable metal, to 
reduce the friction ; and that part of it wsbich works in 
the box in the hind axletree bed, being a cylindrical 
axis, made of iron or other tough and hard metal 
(something resembling the arm of a common axletrde) 
fixed at the end of the perch, and secured in that box 
by a strong nut, screwed on to the end of the axis. 
The diameter of this axis may be from one to two inches, 
or more, as necessary. The box at the junction of the 
perch-vvings should be placed immediately opposite to 
the centre of the hind axletree bed, so that a straight 
line passing through the centre of that box would also 
pass through the centre of the box in the hind axletree 
bed. This axis of the perch working in the hind axletree 
bed as above described, may, if required, be made 
to work in a similar manner in a box fixed in the hind 
spring bed. (See drawing, Fig. I, Plate XL) The inr 
ternal parts of these boxes, as well as all the.other parts 
where any friction takes place, should always be kept 
well greased. The perch being thus allowed to turn on 
its axis, the fore axletree bed may. have any degree of 
obliquity required, (provided the body is not hung on 
the carriage), from the plaae. of the horizon given to it 
without affecting' the horizontality of the hind axlfetree 
bed, and vice versa (see Drawing, Fig. 1.) and it is by 
the instrumentality of this motion co-operating with 
the mode of hanging the- body on the springs, and by the 
aid of the collar-braces, hereinafter: to be described, that 
the body of the carrriage may be kept nearly on the true 
level, or at least sufficiently so as to prevent its being 
overturned, although either the fore or the hind axle.- 
tree may have a great degree of obliquity .from the 
plane of the horizon. It is evident that a similar effect 
• ^ P p 2 and 
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and 'security may be obtained by inverting the eonstrtic-* 
tion of the perch above described as by having the fix^ 
part of the perch in the hind axletree bed, and the re- 
volving part in the transom bed in front, or by mating 
the perch revolve on an axis at each end, or by apy 
other mode ndiich will^ allow the hind aad fore axletree 
beds, when connected by means of a perch, to be ia 
different planes at one and the same time, as by permit- 
ting one axletree bed (provided that the body is not 
hung on the carriage) to remain parallel to the plane of 
the horizon, and by making the other stand perpendicu- 
lar to it (see drawing Fig. 1). 

2. I shall next proceed to describe the mode of bang- 
ing the body on the springs, as being, in point of .im- 
portance, the second essential to my method of con- 
structing carriages ; for in consequence of this power of 
motion, above described, given to the axletrees inde- 
pendently of each other, it is necessary to adopt a mode 
of hanging the body different to that at present used, » 
in order that the main braces may accominodate them- 
fielves in a certain degree to the motion of the axletree 
i(by allowing them materially to change their planes with- 
out much affecting the level of ^he body). To effect this, 
the body is to be hung on springs, i which may be up- 
right, C, whip or other .sprmgs acting in <)i similar 
manner, and .affixed to the carriage in the usual mode. 

The principal variation of my patent invention from 
Iflie common method of hanging the body on its springs 
consists in the body loops,* which must hh so extended 
that the ends of them may come nearly under the 
shackles of their respective springs, and each.of them so 
formed as to end in a cylindrical axis of one to two 
inches or mor'e in length, and of sufficient strength to 

support 
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support .tbebp^Xji ismd on eaqh of these body loop 
axes, a shackle, for the reception of one of the o^aia 
braces, sbpujd be fitted, ending in a cylindrical box t)r 
socket, jnade so as to work and turn on the axis of the 
hody loop, aad secured to it by a nut and pin ; and the 
c^ni^eation betweeq these, shackles and their respective 
boxes or pockets shpuld be by n^ieans of a strong joint, 
working towards the front and hind part of the carriage in 
ch^ direction of 4hLe perch, and the shackles should be of 
such sufficiei>t Jeiigth, that when working or falling to- 
wards their repp<ective springs, they may be able to work 
or fpdl.enthfely- clew of their respective body l,oops ; aiid 
the>e axes and jpiots should always be kept well greased 
(s^e -drawing Fig* 2.) . Th^ body is then 4;o be hung by 
the 9E>ain brajces, a,ttach^d to thes^ i^ajckles op the 
sprioigs in the saiipe man4[>er as other carriage bodied aie 
ijispally Jl^ttng. , . WJi^n the body i^ thjis hvnig, jthe action 
is .a$ f5>U(>w^ i ,should,eitiier ©f the .hind or fore wheels 
descend ^to a low spQt ioi thearQad^ or ascend a raised 
surface, . th^ bj»x^ or sppkelts on the body loops will 
turn on tiieir.$k?je^ jifjarly. the; tenth, pf a circle, and to 
that incUj^^iojo will the body, . witipi the co*operaiion of 
the coJJlar bra^cers, thereafter to be d<^S(cribed> be enabled 
t,o pnesie^w iits . equUiihrium sufficiently, ^ as DOt to be 
pvej^turned.. Thus, to a certain limit, noy invention is 
cakulated to prevent the overturning of carriages on four 
iKbeeU^ aad at the same time to produce greater ease in 
tfceir motion. (See drawing. Fig. 2). This mode of hang- 
ing the bodies of four-wheeled carriages, may be ap« 
plied ^nera% to all such carriages as havp upright^ 
C, whip, or any other ^springs acting in a similar man- 
ner, nvhetberitheperches of 'Such carriages are or are noi; 
fonned and x:ondtructed in >the manner above described, 

and 
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and such method will greatly add to their ease, and* 
securitj'. 

3. The next object is the collar brace, invented by 
me, which is thus formed : a cylinder or itjller, made of 
metal or wood, or other substance sufficiently strong, 
being in diameter about two inches and a half, and in 
length about three inches and a half, has an axis made of 
iron, or other suitable metal, passed through and fixed 
firm in its centre, and prcgecting about half an inch at 
each end of the cylinder or roller, the axis being sup- 
ported at each end by an upright piece of metal or wood 
(being standards for the cylinder or roller), fastened on 
the perch at the place where collar brace rings are 
usually fixed, on which standards the axis is allowed to 
turn round freely, being always kept well greased (see 
drawing Fig. 3), and then over or underneath this cy- 
linder or roller, when thus fastened on the perch, let 
a strap' proper for a collar brace, be conducted from 
a collar brace ring, (to which such strijp is attached,) 
fixed opposite to the cylinder or roller, under the right 
hand or off side of the body ; which strap is to be drawn 
tight, and screwed on the opposite side of the cylinder 
'or roller; and then over or underneath this cylinder or 
roller let a similar strap be conducted from a collar brace 
ring, (to which such strap is attached,) fixed opposite to 
the cylinder or roller under the left hand, or near side 
of the body ; which strap is, to be drawn tight, and 
screwed on the opposite side of the cylinder or roller. 
If the straps are attached to the collar brace rings by 
buckles, they may be let out, or taken in, as necessary. 
The diameter of the cylinder or roller must be pro* 
portionate to the motion it is desired that the body 
should have to the right or left; and the length of the 

cylinder 
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cylinder or roller must be proportionate to the breadth of 
the collar brace intended to be applied ; and the height 
of the standards must of course be proportionate to the 
diameter of the cylinder or roller it has to support, so as 
to admit the collar-brace strap to move easily between 
the cylinder or roller and the perch. This cylinder or 
roller may also be affixed, if thought proper, on > the 
body imdemeath, and ju$t over the perch, with one 
^nd of each collar brace strap affixed thereto, as above 
described, and the other ends of the strap affixed by 
rings as usual to the perch, and may be applied to all 
carriages. 

My invention is therefore the application of this cyr 
Under or roller generally to the collar braces of carri- 
ages. By means of this collar brace, should the centre 
of gravity of the body of the carriage be moved by any 
inequalities in the road or otherwise, either to the right 
or left, the equilibriupi will be almost immediately re- 
.scored by the motion of the cylinder or roller on its axis, 
and the consequent lapping and unlapping of the straps, 
for to whichever side the body is impelled, on that side 
will the collar brace be lengthened, and of course 
the opposite collar brace proportionally shortened]; one 
side is made to operate as a check upon the othex*, in 
order to bring the body to its true centre. 

The fourth and last object is the perch bolt of my 
invention, which is made of iron, or other tough and 
hard metal two or three inches shorter than the com- 
mon perch bolt, and the diameter proportioned to 
the strength required ; round the centre of this perch- 
,bolt a collar of iron projects a quarter of an inch 
or more from the surface, and about an eighth Qf 
aiv inch in thickness ; and on the upper side of .this 

collar 
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eoUar or projection, to the tipper extremitf of the bolt b 
fcrmed a right hand male sotevr, the threads of which 
may be from an eighth to a qnartier: of an. inch apart, 
and on the lower side of this coUar or projection^ to the 
lower extremity of the bolt, in like manner, is formed a 
left hand male screw, the threads of which m^y be from 
an ei^th to a quarter of an inch apart, (see drawing A, 
Fig. 4), care being tahen to proportion dw strength of 
the threads of both screws to the weight they have to 
carry* To this perch-bolt are to be adapted two female 
screws or taps> made of iron, or other tough and hard 
metal, one for the right hand male screw, and the other 
fop the left hand male screw (see drawing B, Fig. 4.) The 
Blanches of these female screws 6r taps are then to be 
sunk and bolted, one into the under part of the transom 
bed, and the other into the upper part of the fore axle- 
tree bed ; the perch-bolt is then to be screwed, each 
•male screw into its proper female screw or tap, and the 
bolt turned round until screwed perfectly tight, and the 
fore axletree be4 brought parallel to the hind axletree 
bed. When the perch bok is thus properly placed and 
well greased, the fore axletree bed may be turned either ^ 
to the right or l^ft, with much greater ease than if the 
common perch-bolt were Qiade use of, the usual friction 
between the beds and wheel plates being almost wholly 
removed, from their being gradually separated by the 
lifting of the screw in the act of turning. And another 
advantage gained by this construction of the perch-bolt 
is, that the transom bed being thus screwed to the fore 
axletree bed, the motion of the carriage will be more 
steady. This perch-bolt may be applied in general to 
|pur-wheeled carrii^es of all descriptions. 
In witness ^h^eof, &c. 

Specifimion 
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Specificatim of the Patent granted to Thomas Jones, 
of Bilstony in the County of Stafford^ Jcepemnev ; for 
Compositions for the Purpose f^naking Trays ^ Waiters^ 
and various other ArticleSj and new Modes or Methods 
^f manufacturing the same, that is to say] by Presses or 

' Stamps, Dated MarcK 23, 1805. 

With an Engraving. 

JL O all to whom these presents shall come, &c. 
Now STNOW YE, that in compliance with the said proviso, 
I the said Thomas Jones do hereby declare t|iat my said 
invention is made and' manufactured in the following 
manner, and of the mates^als and ingredients foliawing'*; 
that is to say, for small articles, I take one hundred 
pounds weight (more or less) pfrope, and twenty pounds 
weight (more or less) of rags : and for large alticies,! 
take one hundred pounds weight (more or- less) of rope, 
and ten pounds weight (more or less) of rags, and. I re- 
duce them to a pulp in water, or any suitaWe li- 
quid, by bruising, beating, cutting, or grinding, ofr in 
any other way that will auvswer tluj purpose : and after 
*the materials are thus reduced to a pulp, I put to it «s 
much vitriol or other acid a-s will n^ke the whole mass a 
weak acid ; but it will do without any acid, but I con- 
ceive not so well. This is one composition which I use. 
For another composition, I take fifty pounds weight (more 
or less) of nettles, and dry and hatcbel them^ and mix 
them with fifty pounds weight (more or less) of rope, 
and I reduce diem to a pulp as before described ; but 
the former composition I conceive to be best, but com- 
I positions may be produced or made various, ways, by 
using ropes alone, or rags alone, though I conceive 
Vol*, XIV, — S^CONP SisRiKS. . Q q they 
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they are better mixed or by adding to or mixing with 
either or both of them about a third part of dungi hurdsy 
nettles, or any other animal or vegetable si^bstances, or 
;iny.kind of articles which will felt; or they may be 
made of other materials, such as flax or hemp, or flax 
and hemp mixed, or waste paper, nettles, or those ar* 
tides mixed with other articles that will felt. To col- 
lect the composition or pulp so as to make any article I 
wish, I take a wire sieve, or any other kind of sieve, of 
or near the shape of the article I intend to make, with 
^ frame of the same size, and deep enough to collect ^ 
sufficient quantity of the composition or pulp, which, 
when pressed or compressed by the after mentioned 
Stamp or press, will make the article I want thick enough, 
or in one solid mass, ^vithout pasting or adding thereto; 
or the composition or pulp may be collected in »ny othef 
way that may answer the. purpose, l^ut I qoiiceive sieves 
to be best. I then put the frame A (Fig. 1, Plate XII.) 
upon the sieve B, which are intende4 to collect th^ 
composition or pulp fqr making an oval canoe ; and when 
a sufficient quantity of the composition or pulp is coir 
lected in the sieve and frame, I put on a flannel or 
woollen cloth, or any other proper cloth or materia]^ 
and upon tha^t a board or other material, and then turn 
the pulp out of the sfieve and frame upon the flannel or 
woollen cloth, &c. and put another flannel or woollen 
cloth and board, &c. upon the top of it, and press the 
same together ligbdy, to force out part of the liquid, 
and thereby make the pulp fejt. I then take off the 
boards, &c. arid put the composition or pulp (or it may 
rather now be called the felt), or composition still re- 
maining between the flannels or woollen cloth, &c. as it 
then is between the h^reinrxnentioned dies or tools, qf 

the 
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tiie shape or form of the articles I want to makcj and 
put the dies or tools^ with the felt or composition 
contained therein^ into the stamp or press, or by put- 
ting the felt or composition between the dies or tools 
when the said dies or tools are within the stamp or press^ 
and press it till it becomes solid, and formed into th^ 
shape I want ; when it has lost nearly all its liquid, I 
take it from between th€ dies or tools^ and take the flan- 
nels or woollen cloths, &c. from it, and put it into a 
stove or oven, of a moderate heat, well known to japan- 
ners, where it remains till it is nearly dry : it is neces* 
sary to, be cau.tious not to suffer it to get too dry, or it 
will be liable to break when put between the dies or 
tools again. When it is almost drj-, I take it out of the 
stove or oven, and put it between the dies or tools 
again, with or without the flannels or woollen cloths, &Ci 
the dies or tools still remaining in the press or stamp, 
and press it with some violence, so as to set it and make 
it smooth. When that is effected I put it into the stove 
or oven again, and let it remain there till it is quite dry. 
But in frying care must be taken to prevent the articles 
warping, which I do by a frame made in the form of the 
inside of the article, with any suf&cient weight to keep 
it in its proper form, or with blocks to fit the articles, 
with or without weights, or in any other way that may 
be found to answer the purpose. I then, if necessary, 
hammer them all over until I make them smooth and flat. 
I then make a dip or compound liquid, in any of the 
usual ways, well known to japanners of paper articles, 
and I put the articles I have made, being perfectly dry, into 
the dip or compound liquid, the liquid being previously 
made warm ; or it may be used cold, but I conceive warm 
to be best; and let them remain till tlie dip or, liquid has 

ftq 2 penetrate?d 
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penetrated through them. I then take them out of. du^ 
dip or liquid, and put them into the ^tove or oven, and 
let them remain there till they are quite dry. When the 
articles are quite dr}%, they will be ready to receive the 
usual varnish preparatory to racing, filing, floating^ 
plaining, &c. or what is generally termed skimming or 
finishing the blanks, or they may be skimmed, &c. pre- 
vious to varnishing. The dies or tools which I nak^ 
use of in working or manufacturing these compositions 
are entirely new as applied to the purposes herein men- 
tioned, and I make them of such forms as will corte- 
spond with the shape or pattern of the article intended to 
be made, (see the drawings of the dies or tools for 
making an oval canoe, C £emale die, D male die), and 
which dies or tools I make of wrought iron, cast iron, 
tin, or any metal, semimetal, or composition of metals, 
or wood, stone, clay, stone earth, or composition ef 
earths, or any substance or substances whatsoever, which 
may or can answer the purpose; but the method or plan 
I adopt, is having one of the dies or tools cast iron, and 
the otlier tin, or some other soft metal ; and the plan I 
adopt to press the liquid from the felt or convposition, 
and to give the articles I intend to make their proper 
forms or shapes, is by putting the dies or tools when the 
felt or composition is contained therein into a stamp or 
press, or by putting the felt or composition between the 
dies or tools, when in &e stamp or press; but though 
stamps or presses are what I use, yet the effect may be 
produced by leverage, or any other power sufficient for 
the purpose, which power or powers are new as applied 
to the herein-mentioned purposes. The use of these 
compositions ie intended to be extended to the making 
or manufacturing of all kinds of tea-trays, sandwich- 
trays, 
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trayS) waiters^ bottle stands, boxes, baskets, caddies, or 
pannek for any coach, chabe, or any other kind of car-* 
riage, tables, hats, caps, frames, &c. of any form or 
shape ; and vanous other articles made or manufactured 
upon the aboye-mentioned principle. 
In witness whereof, &c 

Specification of the Patent granted to Edward Massey, 
of Newcusthy in the County of Staffordj Clock and 
Watch-maker ; for an improved Cock for drawing off 
Liqu4)rs. Dated September 24, 1808. 
With Engravings. 

JL O all to whom these presents shall come, &c. 
Now KNOW Y£, that in compliance with the said proviso, 
I die «aid Edward Massey do hereby declare that my 
said invention is described and ascertained in and by 
the drawings hereunto annexed, and the following de- 
scription thereof; that is to say : 

Fig. 2 (Plate XIL) represents a cock with three 
valves ; the first at A is of the same shape as Fig. 3, the 
fimnel part arid valve being thrown about a quarter of 
an inch out of the centre, for the purpose of admitting 
the other rods to pass up the middle. B is a stuffing 
box, to prevent its leaking out of the top : but it may 
be made with the same figure of a valve, and used with- 
out the stuffing box, by separating the axis from the 
valve, and making the point to press on the centre of it, 
as represented at c ; the lever d being a fixture to the 
axis, and connected with the valve by means of the 
forks or claws e; and the convex spring/ bearing up the 
axis against the shoulder g^ upon which is fitted a lea- 
ther collar, to prevent leakage \ but if made with stuff- 

ios: 
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ing box, the spring must be reversed and applied against 
the shouldering g. H is the second valve^ of the same 
shape as Fig. 3, add fixed vertically ; a spring is intro- 
duced at the back of the valve, with its convex side 
bearing against it .at iy and its extreme points having 
their bearing within the cock. The front part of the 
valve is a fixture, being of the same shape as Fig. 3. 
The object of the spring is to keep the valve together 
with a gentle pressure. Now it is evident, when two 
such figure^ as Fig. 3 are in the same direction, the 
passage will be open ; and when one of them is turned 
a quarter of a circle by the levfer or key at 7, which is 
connected to the valve H by the tube k, it will be closed. 
L the third valve, which is represented as. open : the 
liquor is to pass through the small holes at m: when the 
valve is shut it is drawn tight against its bearing at n by 
means of the spring, Fig. 4, which is attached to the el« 
bow in the front of the cock, and turns on the centre 
at 0, When the valve is required to be closed, pull it 
forward by the point of the rod /?, and press the spring 
towards the cock, and pass the opening in it over the 
rod J the point of which being the largest, the spring 
will have a tendency to pull the valve forward in propor- 
tion to the strength of it. This rod passes through the 
centre of the tube X:, in which there is a stuffing box at y, 
to prevent leakage in case of the inner valve not beinjr 
perfectly tight. There is likewise a stuffing box in the 
lever at r, to prevent leakage in the front of the cock, 
BO that the liquor may occasionally be under the secu- 
rity of three valves. 

Fig. 5 is a front view of the lock of the cock, whicb^ 
besides answering the ordinary purpose of the locking it, 
also locks it to the barrel, as hereafter described ; a is 

the 
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the lever, that turns the second ralye at I^ in Fig. 2 ; 
h is tlie staple ; c is the hook, acting on a centre ; d the 
spring; c is the stop; and/ its spring : at^thekeyift . 
introduced, which must be raised on its centre, so as 
to pass clear of the work in the lock, except coming in 
contact with the hook and stop, which rise a liale higher 
than the other parts, and are opposed to the key. Now 
when the key is turned in the direction of the dotted 
arch, i|nd the . hook pressed out of the staple by it, raise 
the lever a, and the staple being a fixture, or part of it^ 
it will be raised also, at which time the inner part of the 
staple which pressed down the ward or stop e into the 
dotted arch being likewise raised, the stop will rise out 
pf the arch, and prevent the key from being taken out 
till the staple is returned into the lock, the object of 
which is to prevent the cock from being left unlocked. 

Fig. 6 represents a bar, which is to secure the cock to 
^e barrel. 

Fig. 7 is a stud, which must be made fast to the bar* 
rei, in a parallel line with the top hole, and about two 
Jnches from it, which being done, the axis of the bar at 
tf. Fig. 6, must be introduced into it at a : when done 
introduce ^he pin or screw &, which passes in a right 
iine through the stud, and through the groove of the 
' axis a^ Fig. 6, which will prevent its being taken out of 
the stud till th|B screw or pin h is drawn out, which can- 
not b.e done without violence when the cock is in the 
barrel. . Nqw, when the bar is fixed as above described, 
the cock musf; be introduced into the barrel, the bar 
being at liberty to move in a horizontal direction, and 
the side nut r. Fig- 6, being moveable along tlie bar, it 
jjrill be easy to bring it so as to enter a screw into the 
pijt at J, Fig. 6, through an upright hole in the lock at 
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kj Fig.. 5f and by Has me&iss ycrew the cock tigbt to the 
ban Now the lerer. a coveiv tlie screw when locked, by 
which oaeans it. is rendered as necessary to h&ve the key 
to draw the cock out of the barrel as it is to draw tke 
liquor. The lock may be applied to an horizontal Yzhe^ 
^uich 9S.VX ay Fig.. 2, .as convenientTy as it is to the Ter^ 
tical one ; but in that caae^ perhaps, it may be full as 
Conrenient to iix tiie bar vertically, dud xhpAq as repre* 
sented in Fig. 8. The not or stud. Fig. 9, is secured to 
the fropt of the plate, Fig. 5, at about z, but is move- 
able h(»ri2ontally on its centre, so as to form a line with 
the bar. But the lock is not now represented a^ baying 
the plate attached to it, as in that case it wooild not 
9bew the inner parts of it.. The stud, Fig. 7, must like-* 
wise be fixed vertically about an inch above the tap-hole, 
so as the pin.or screw h cannot be taken out when the cock* 
is in the barrel. Now the screw must be passed through 
the groove in the bar into the nut or stud. Fig. 9, and 
screwed tight to it. The lever in this case must have a 
projection, so as to cover the head of the screw whleit 
locked, which will prevent the cock ftom being drawn, 
as before described, when placed vertically. - 

Haying described the method of making a cock with 
three valves, and a method of locking it to the barrel, be 
it observed, that it is not necessary that all the valves 
^ould be used in the same cock, but- may be made with 
one, two, or three valves, just as the mi^chanic or pur- 
chaser may think proper. If it is wished to use die in- 
ner valve/, Fig. 3, horizontally, as at a, it will reqiiire 
the stuffing box i, but no spring or^shouldering to the 
fod, as in this case the valve must be 'drawn upwards, 
but may have a lever fixed on an upright, as at a, Fig. 10| 
to turn over the top of it when closed, which will like- 
wise 
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Wbe answet to lock it, as befot'e described, in nsing the 
lock homoittaUy. If it iiJ wished to tse the Talve Fig. i 
for an inner vdve, it may be applied as repref!entc»d iir 
Fig. 11, mth a spring «t a. Again, if the tfthre f, Fig. 2^ 
be used singly, it may be flung back by a ofank, as a( 
ir, Fig.. 1«, but the aads should be flung out of the cen- 
tre, so tbatthe crank may act as near the middle as pos«> 
sible, and when closed, the crank being turned, the 
spring b idll catch in the nitch, as represented at Fig. 1 3^ 
and have a tendency to pull the valre forward. Thi 
talve, Fig. 14, thay be substituted instead ^f Fig. 3^ 
and the valVc Fig. 3 may be used without Ae rtm, whlcb- 
^er experience may point out as most advantageous, ot 
they may be fixed obliquely, a^ in Fig. 15; but in all 
the above^desctibed methodic the liquor will have a ten- 
dency jto ekN^e the valres; 
In wHriess #hereof> kt^ 



On cgmhining f*imiers/or Ship-buildings and on Planting. 
By Mr. Christopher Wilson, ((filedtton'sinet^Bed 
Lion-square. Jtn a Letter to Sir Jo^iN £Uinclair> £art. 

As you were so polite as to ^ououi^ me vi^itb a i^equest 
o{ my thoughts on the national advantages that would be 
derived in ah agricultural point of view, in using ^all 
timber instead of largie> or makiug large pieces of small, 
permit me first to present ^-ou with a copy of an extract 
fr<»n a long paper, which 1 delivered to General Ben-* 
tham, with a model of a ship, and some drawing;s re- 
lating to the hull of a ship solely. Although tb^ build- 
ing of a ship is not imnfediately connected with agricul- 
VoL XIV,— Second Series. R r ture, 
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tate^ yet ia tUs iastaiice l think the mechanical and 
agricultural advantages are ao interwoven <as hardly to 
^separated. 

The following b the conclusion o£.the paDer pn tlie 
inechanical part 

If the before^maationed strengths prp4uced by this 
plan ahoold -answer, the foUowing hnportantjiotnts will 
be gained by it. 

First. By the increased longitudinal strength, a sbi]p 
-may be made to sail much faster^ 

Second. 'That by the lateral strengths a ship canndt 

work so at sea by rolling or in a heavy sea any way, and 

consequently not be in t^iat danger of founderinj^ 

^Thereby many hundred valuable lives may be saved, as 

\iweU as ships, when most wanted. 

Third. If a ship built by this mof^ should get a*^rouad, 
she may come off again mthout receiving any 'danu^ ; 
as a vessel so built will bear to take the ground in any 
direction with a much greater weight .in h^ than she 
. will be able to carry, as may be seen by the model ; for 
a vessel of this construction w^ill be the stronjgest at the 
surmark, or Boor heads, where another ship is the weak- 
est ifbi Asking th^ |;round^ for Whicb re^i^to ten ships 
may be saved where-Me li-iidw, by getting a-^rpund. 

Fourths By the ship being clear between the .guns, 
more guns may be fired In a given time than ean, be 
where standards or riders are in the way* 

Fifth. As' having no plank below thebpams on the in- 

' side, the timbers will certainly last much longer, and 

the ships be ready in case of emergency, as. the ships 

most proper £pr immediate service may be known B/ a 

slight inspection, and those that are not may sooner be 

* ^uade ready, and will ultimately be a great savliig. 

' '" '• " _ £xtract 
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Extract of a stihsequtnt Paptr. 

Suppose a tree %<^ wqtK eighteen ioqbed square^ fii Ibtr. 
matting a inaa of war's beam^ will tal^e 100 years to grovv^ 
to tbat siaee, or to come to itsfiiU gpyrd^ ; and it wiU re-7 
quife three such trees to make one beam^ and that one-, 
ihird of that timQ will be sufficient, to produce a tree o^ 
nine inches, and that three of the small trees wiU grow 
upon the same space of ground that one of the largei 
Qnes ifrili require. . 

If so,, the result will be that twenty«seven small tree$ 
will grow in the same time, and same space of ground 
^t thriee Uurge ones require^ au4» as it requires 
three large trees to make one beam, it<*will require nq 
ipore than six small trees^ four to make the long piecea 
with the tops to the side, and two to be cut for the foui^ 
short pieces ; so by this mode twenty-seven small trees 
make four beams and a half, which to the grower, of 
timbers, is equal to four crop& and a half, instead of 
oi^e, which will enable him to sell to the nation at a re« 
4aced price> and be be a great gainer, as will appear 
by the fallowing calcnls^tioa ; and in my opinion the 
beams, &c. so made, will be nauch better* . 

Snppos^ an acre of ground \i\ a century to produce 
^% (I on-ly t$^ke €QQl- ^ ^ datum to calcula^te the advan^ 
tages qn,) l|y. grovring snj^^ll instead of larg^ timber. 

Now allo^ an acre of ground by the small timber to 
produce four crops and a half in th^ s^me time, will be 
27001. ; but if the grower sell at h^lf tl^at price, then he 
will have. 13501. to be paid at three periods, viz. at 
thiyty-three years 4501. which with sio^ple interest, al- 
though compound should be allowed, fit the end of sixty^ 
s^x years, be will then have, with the seco^d payment 

R r 2 added^ 
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added, 16421. 10s,; ^nd at the end of tbe 1 00 yearsj lie 
will have 48oi;l I2s. 6d. Instead of 6001 hy the above 
eatcuktion, whidE I Mfeve \% righti tke p^mm '^ill 
Kfet a clear profit, ^boire what he nowf^ts^ ^4^^!, i|fi4 
the eonsumer w81 he supplied at h4lf ^e ffiet )(X6 tkow 
pays; which will amount to an astoni^ifig suiq t^leexi 
ie the aggte^te for 1(H) yearft, of all the large tiftilbeca 
"^ich are how used ft^ 6hip-hiiU4i!)g, mill^^bftftsj steliAln 
Engine beams, &c* and tntiny other pvrpo^es which U 
not in my power to calculate, ^ not knowing the anniial 
expenditure of large timber 3 but one thing is tiear, 
that whatever \s gaiped and ^aved by the grower and cOnV 
sumer, is a real source of national wealth, ^s it arises fromi 
tbe time and ground saved in raising timber fit for use. 

If the mode oC combining should be adopt^, it may 
easily be promulgated by Government, through <bo Bdar4 
of Agriculture, to the landed interest^ to create a sti* 
inulus for them to plant, which wHl prove an inexhaust-? 
ible supply of timber for the navy, and nation at large, 
fis well as a great saving of expense : the Calculation, 
which I think is a fair one, will point out the individual 
benefit, which in reality is a national wealth, as it isi tin-» 
connected with foreign traffic, 

I have pmitted mentioning how much b^rk will he im- 
proved for tanning by being taken from youi^ wood, as 
well as how agric\jlture may be benefited b^ ne^ plas^ 
Rations, bping properly managed with wood for hopn 
pol^, and then for darts, waggons, ploughs,' &c. 

I now beg leave to explain my ideas on tbfe lattet paf^ 
of the foregoing eiftract. In r^^d to baric, I believe 
jt is generally allowed that the smoother, elbSer> aii4 
peeper bark is, the more astringency it Will give ei^et 
in decoction, infusion, or in any otlier modfe it toay foe 

use^ 
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«ied fer tifiiiiiig ; mid I ktio«v |r^ expariea^ie, iftM dMi 
fltronger^ ostarmgea^ «ba spoHtr tlie cariifdiaoa takes 

In tbe oextpkce, bomr i^^ultne n^ybi ^n^t^ 
liy new planuiiions bexog ptopcrly i»«iiage4* 

3y following kny prafipssion^ a sftfbr, «n4 Ufitig M 
l«d in thfT vicmity of St Pei^rsbafg wotfn^ lime to leant 
the RussUn language, (wbicb I ofdy mi^ntioQ a^ in in^ 
tfodnction to isiy opiniom on plantaticms;^) I have ha4 
im opportnniiy' of makings tny ri^marks both in Ruuiay 
Siredeni and Norway, o^' ifae> natural Woods, I meaii 
such as have n^ver beeq cidtivatedi h\A have decayed, 
and TQ^own th«ui$felves since th0 cTeatioa^ and from that 
litate of nature 1 Hiave drs^wn my observations and opihioOt 

I never yet saw where trees st^od whett young, o* 
sprung up singly, that tbey ever grew straight, or tq 
any si:?e ; but where the seeds had vegetated close to 
^ch- other they always grew quick, straight, and tali.; I 
inean tvees in general ik>( of one species ; loid the best 
trees are always thin, which are left after the others are 
taken out yearly to (bin the woods, and for various uses, 
which is the pustom in these countries ; therefore I con- 
clude, that when a plaittation is to be made, it should be 
planted thick ; but how > far my observations on nature 
inay agr^e with practice I cannpt; pretend to sfiy, only 
that I never saw so fine wood as where it had sown itsetf 
thick, and had been properly thinned. If my observa- 
tiofis »e founded in error, I shall esteem it a favour if 
you have the goodness to t:ell me j and when the plants 
have grown to such a size as to interfere and rob each 
Other, then draw them out annually, either to plant in 
hedge-rows for crooked timber, which will be wanted for 
}fxkte^ and some other uses, the other sBiall ones will do 
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i^ iioops^ &a which agriculture or mstiafactttre scay* 
nvants with such sioall wood^ and proceed progressivriyy. 
as th^* will answer di^^^^^t uses every year, until th«^, 
mndards luf^ left ftr timber ; and \ think thirty-three 
years will rear treea ta a sufficient size for most pur-^' 
|i€i^e&^ if comhinedy some* few excepted. 

As crooked timber will be wanted for xxmi arcbiteo«. 
tuure, young trees may bQ bent, and will keep the curvd 
£jiv€n them; or ^he croaks that may be 'wanted may 
with f9f ility he. made with s^rsught timber (wiucfa in my-^ 
<)pinip9 will he'.preferajble to ntantiu^Jl ones) by the mod^ 
«£ comhinijig. By the dose, mode ctf planting teees^ 
they will ci^ry tl^eir thickness higher up than if planted 
^peu, which in oak trees is ^ gres^t saving, as in most 
C^es where oak i& used (he form rec{)uired. isk to have 
SK>th ends of on^ dimension,- eic neaifiy so;^ > 

As. I have not had any practiqe io agricult^n^ or hv 
plantations (only bort;iculture and nuxsery have been my^ 
amiisen^ut^and fojr experioiQuts), I cannot s^y with pre-s 
cision; Imt one thing strikes m© very , forcibly, that by 
drawing young trees from a close pkuitation it loosens 
the e^rth about the^ roots of the others, which, admits 
liresh air ; find manure may also be introduced, which. 
»iU greatly promote the growth of the. rest. 

\ have, r^ad the Bishop pf Landaff's paper ^ timber 
irith much pleasure, to fipd a p.ersjoa of his. eminent abir 
lilies should prove, that it is the ^lost advantageous time 
for the land owner to cut timber at the precise age, 
;ig.reeable to ijiy plan, when they are (it for most uses.. 

I presume the Bishop of LandafF has made his calcu-. 
latipos in general from timber growing near the Lake of 
Windermere, which c^annot be so favourable to the 
gtawtji of timhfj^r j^s many other parts pf England. If I 

ao^ 
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iB&rnii^ right; by a geft^^smh fiom Norwich (tdbode 
itaose I^ d& . npt kaaw), vibo aa.Ued tm uie a shoflt tinoe 
since out of curiosity to see my modelst he fiaid a-friend 
^f bis, a Mr« Marsham,. wbo-^ul been 4ead aboijt -deiee 
weeksj had ^ak trees oa* hi» e^nte ifii Norfolk, • of ib£l 
own plautiag^ which eontaioad mm f^etwolowi'oimti^ 
her each 4 ^such-trees are large enough- to combifte for 
the largest mill-shaft in only four pieces;: . ■ 
'; I must 'flofY *#fce toticfi'oC theprice of tiixihcr in iny 
cakulatio^l. | dA^ot-megn Icur landed gentleilieh to sett 
Itheir timbertat half the price they «ow sell smaH^re^' 
hut to s^l.at half the price a beam or other Jburgeiofide 
piece now co^tsw I see the Bishop of LazidaSand* M& 
JUarsham value ^aaall timber at •about 1«. 6d perSm^ 
■which may be abput the price; but as small timber wiH 
•^an^wer. the pUrpwe of large hy being comhined, i. theh 
jdtat^) it to co^t governmenft 2^. /Jcr.foot, and'6A more 
.expense of combining, for^which-I can get apy^qasantt^ 
-done fori then call; h,, is, fid. per foot whet\. wrbnght, 
-{in small wo^id.th^ ^wasteia nothing compared io lai:«get; 

but woodforah^fMn,. Qjr other ia];gev piece,! to be idanb 
.as. it is at preset, :wiU coat 5$^ per foot uiwrrought )(de- 
Jivered to the yarda^ and there will he tiear oBerthicd 
.waste, besides as much iroQ as will pay for" making 4»nie 
^©ut of small woods* To eluci'd^ifee the- above, I bgive it 
-in my power to give you the ex^cit, ^stiibjijte.(in the grosi, 

I need not go into the minutiiae of it) of a 74 g«in'shi|jU 
^joiain m^t. I was sef>t d^^>t^ Deptford to direct aud 
^supexii^^d .a mod^ : . there ^ere two. made there,- ode 
, by. flay mode^ apd one by theirs i that mside by their 
. lapdc, jthg ^estimate wasf 11/, lOs. 6A; that by mniewas 

227/.; so the saving is 394/. 10^. 6d. I aUo^ed the 
^9^iQX making as them^ which was too much, and the 
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I fof boopB, mmI olwsgdl w^f timber n 4/. tosi )i#F 
kid, waA theyotly Si 12A per \mA^ for their smatt 
timber. The difcrMM tme^ by uMog k«ge masts. 

flcothnil wfll otf qao Mipirfy ell dl^at may be wanted in 
Alt allele. As I do not haew any tfaing ef politics, I 
eamiofcsey whtdievitisbesttohavetbeDftfifom Ru^sia^ 
w there, but on the seore of domestic eeonomy Scot-« 
land cei^nly prepOQ4c?rfttes. 

As agricttkural improTenlent and a eertaiti supply of 
ttmha^ is the aobject of this paper, give ioe leave, Sir, 
to hazard an opinion^ whieb I hope caft offend no per* 
eon, as ray sole meaning is a general good, and it is 
only an opinion, though unasked. I do not temember 
any subject that has so often been brongbt up in ParUa- 
snent, as a. snpply of timber for the use of the navy, and 
I never heard of aiiy thing th^t has been done to ensure 
a tni^y. I think Parliament will never be able to ef- 
fect it by premiums-r-if they were to go the exteut by 
premium, of the expense of plantings that will not be 
worth the notice of the grower, and if they go further 
to insure the grower, that be diall net lesd by his land^ 
/that will run away with a great sum irom the nation $ 
and if government were to ^ve double the price, as the 
' Bishop of LandMf states^ t^eh si^ems to me to be the 
best of any plan that has been proposed, then the land*" 
holder will just be paid> and the nation at double the 
expense. 

But if government Witt a4opt «h^ mode of making 
large of small by combinsklion, ^^n eveijr purpose ii 
gatnejd; the landed interest mil gain eight times the 
pfeaent pjrofity and the nation be it half of the expense 
in large timbers. 
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' I flatter myself that my calculations tixe, widiin. bounds/ 
as I have supposed all large trees to he sound, which is 
nottbeicase, and have-not allowed any waste in laige 
timber, when there is a gteat deal. If it should be 
brought .into practice, half of the laud now used for 
timber might be spared for other purposes. 

OnMarlf Chalky and^lay. 
fiy the Reo.iAUtsVfiUASy cf Sophy ^ Ringwoodj Hants. 

' From, the Communications to the Board of 

AGR1C17LTURE. 

XjLN opportunity has offered itself to. my notiae of re* 
porting to the Honourable Board of Agriculture, the re^ 
suit of experiments made under my inspection, o§ 
marling, chalkingi and daying, certain proportions of % 
farm, but of a much larger extent, and in a bolder man^ 
ner than required by the Board. ^Perhaps the greater 
the breadth of the expetiment^ the greater will be proof 
c^ the effect of these manures, and may be esteemed 
not the less satis&ctory to the curious agriculturist. 
The farm^ which is the subject of this report, consists 
of 230 acres; the qualities of the strata, are a sandy 
loam, a small gravel intermixed with a dry clay, and the 
greats part of a clayey loam : it is situated in the ' 
parish of Christ Church, in the county of Southampton^ 
•rented by Mr. Thomas Whicher, who has occupied the 
same ever since the year 177.6. This statement wil} 
.point out to the Board', that Mr. W. was early acquainted 
with the powerful effects of marl, and chalk, as a ma* 
.aure on exhausted lands, and has. had -recourse to ..their 
laid and assistance for a period of thirigr years>. even 
VpL. XIV.— Second Series. S s ' to 
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%o tbe pie^ent dny. He entered the ftirtti, with the 
hopes^ of iaecwering its lost fertility, by discreet ^and 
proper management, tidtneMifig the reh^vtiting q^ihties 
of marl and ehalk, though in a small way, in t lidgh- 
bour*s field, he wai induced by this e«BimpIe> to (bilow 
up the same system of improvement on a larger scale, 
and the result has amply repaid him for his labours. 

On Marling, 

These lands border on that piurt of the New Fomt^ 
where there is a valuable marl pit, affording three sorts, 
all which have been analyzed, and found to be of 
the purest kinds ; they equally effervesce ; and there 
appears in their appliciEUiofn, as a manure, no aupertonty 
of one kind over the other ; they are vsed irithout any 
l^reference by the industrious -former with uncommon 
fOccess. The yellow marl is fodnd four feet fix>m tbe 
surface, the bliie in the middle, and the shelly at the 
bottom. Tbe last #e should iiatilrally suppose to be'dx6 
"beat : b^t Mr. W. who has tried their effects biitogedier 
for so many years, tells me, he never has seen aiiy 
difference in bis crops, .Where the three sorts haye been 
laid ; and the. only variation that he can discern, is, that 
the shelly works with the soil freer, and of cour^ aoOner 
than the other. 

. The Uttodl is thrown tfrom the pit with a smadl etittthg 
^pade in square ^pieces, aind removed immediately in 
jr^ggoiis to the field that is to receive it. Mr. W. always 
{>repares hts lands by a'Wihter fkllow. He tegiihirly at* 
tends to ihis part of di^ pioceiB, knowing th^t this is the 
foundation o£ his ^uhim iiuccess, &a m^ri carried on 
lands unprepared, id\<m of tiikie,^a9 well its bf hnm^y 
and labomr. Jbi the ipriiig mt>ifth>, ahe land is i^ougfaed 

and 



Digitized by VjOOQIC 



ft^i dressed i^ep or fqifr tiiaes ; and w\i9T^ ibey »r« 
brought to tjjfiir cJpapest wd fift^st 8M$e^ iij Jjui^ m$jL 
Jqjy, be brtpgji frpm twelve to fifteena ^i^ggffii loads per 
acre ; it is tl^en left to slake, ii^h^ch i|: does, like lm% 
with the |5UQ apd rain. If t\f^ s^^isqn fikf^^4^ not be &• 
youraUe to its dissolution, jifi is put^tp ^ extra expenat 
of beajtii^g it jto t^e smallest pieces witb millets abii 
hammers^ w^iph fnethptfi i^ not cmly troublesome and 
cpstjy, bjut.nojtsp /ejffipqtuaUy pulyerizing it, as ithe in-* 
fluences of the atmosphere; subsequ^At bfgr.rowibg9 artt 
tbeu eijuployed, juntil it is completely incorporated s^tb 
the soU. When the summer hsu$ smile.d pn his exejrtions,' 
^ ha^ had time to ni^anure his iield wJ;^ stabJ^^ <Ltmg, 
by tUe middle of August, .wjtvei;i he ^r>y^4?ibly spws» tur** 
nips in the broad C9^ way, ,93^d ba^ jft^d iUflu^Uyitb» 
most abundant crops^ which ^^ figd iq^ iby.sji^^,. by 
4iie followjing October ; the grouted i^ j^^n pl9ugted U|>i 
and without i^py .Qtfher pr,ep9.i:atiqn is sown; >iidii fwhea^ 
.which always turns out tp be ,eqiially f^bupdanjt* But 
many summ<fcrs y%ry the jadyanta^e of this .dqpble :iu»pi; 
bis aim, bowever, is, if ppssiblp, tp pr^^^^te a ^unnp 
xxqp, preceding the wbesiit. The usyal wpde of mar 
curing .^ind^cuitiyation are never Qjpaittfjd^ as.if herreMij^d 
solely W,^e effects of ms^rling; thi^ |s m% to be .eK* 
pected, and whoever does, will sur^^y be .dis^ppoii|tri4 
JVIr. ,W. who^has lived mpi\y years to efljoy fel^e Auit^ of 
bis labours, ^as never marled ^ny.pf bi» ^elds.tij^icepisdv 
^ux this be has dpne .jfipre than pnpe, pii ;tbp.«^ c^^ndi^ 
wlfere ^e;has earried chalk, yhe jfqrmer, . be ^op^idiej^ 
Wfil rem^n wi|;h effecjt in hi^ .^p^s .fqr rfpjffy yi^aj^^tb^ 
latter, at,tbe,most, for:twenty. Jfxe f:\^y Ipamj.^ajad 
the gravelly clay, are the, parts of bin farm, wbiobbe 
•^ sp.very.^aterially.ift£^Y»dj^K,ieri» W^d itke.j^jWidy 
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loam' with- ehalk. The natural weeds of our s6il are 
i^hlurlock^ and the corn ittarygold, provinciilly called 
boaden. This w^aed strikes deep in the mould, requires 
much nutriment, and is a deadly enemy to ev^ry sort of 
corn. Its intrusion in our crops, calls forth all the 
energy of the farmer for its extirpation j and the most 
effectual remedy ior this purpose, I can venture to pre- 
' icribe, are the dressings of marl. Under its influence, 
eharloak gradu^ly disappears, and the corn^marygold is 
radiciaUy destroyed* . * 

• Fallowings, repeated hoeings, with a turnip crop, 
will do much in the removal of these annoying- weeds ; 
but if we rely on a pure and spirited system of husbandry 
for pleasure.' as well as for profit, we must have recourse 
to the marl and chalk pit. Mr. W. has opened the eyes 
l^f his neighbours on this point by his exertions most 
(Effectually, and they know, and see, in spite of their 
former prejudices, that his acres are improved from 10^ 
sgaluetothat of 305.- It certainly was an adventurous 
undertaking to cover such a breadth of soil, as 230 
acres, with such expensive manures ; the carriage alone 
jras sufficient to check the ardour of the most sanguine 
agriculturalist; but he felt his way, which convinced 
him of its utility, and nothing deterred him from com? 
pleting bis object in view. 

In his ybunger days, as I before observed, ' he saw 
^ surprising effects of a small quantity in his neighs 
)K>ur' s field : as his own were contiguous to the pit, and 
iOf the same quality, he reasonably concluded that the 
same cause would produce the same effects ; he manfully 
'commenced his operations, which have been crowned 
with the most complete success. 

His last experiment with marl was made on a field of 
' * ^xteeq 
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sixteen acres • part of the same was a' clayey loam, tihe 
other gravelly clay. This field he took into his hands in 
the year ISO*. His predecessor quitted the land in 
the worst state of husbandry, eat up with weeds, and 
promising no return : the first step was to plough the 
field for a winter's fiiUow : he ploughed it three times,* 
in April, May, and June, dressed it with the drag and 
harrows, brought fifteen loads of marl from the pit f 
the summer speedily dissolved the pieces; in the be- 
ginning of August, he carted twelve loads of stable ma- 
nure on every acre ; the marl and manure were plough-- 
ed in together ; one pound of the greeu round turnip 
was dressed in per acre; they were hoed twice at 6*. 
per acre, and the weight of the crop twelve tons* 
Three hundred and fifty sheep eat off the crop, time 
enough in September, to* sow the field with red-necked 
wheat, which yielded seven sacks per acre, at nineteen 
pounds per load. 

We cannot discover a readier and more effectual me- 
thod of restoring exhausted farms, than the above 
statement. Where marl can be procured within a cer- 
tain distance, this, in conjunction with farm-yard ma- 
nure, horse or cow, will give the cultivator the nlost 
promising hopes of the most permanent improvement* 
This marl, fortunately for those who set a true estimate 
on its value, is of the real genuine quality ; it works 
with tibiQ soil most intimately even the first year, and 
assists the principles of vegetation more expeditiously, 
than any I have ever seen. On reflection, we are asto- 
nished that so little of it has been used as ^ manure here- 
-tofore. Mr. W.'s judgment and example has completely 
obviated the doubts of the- bigotted and prejudiced in 
l^eettoits fer^iiizinj^ c^alities, and has contributed 

paor^ 
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more than «iiy other person m this p^rt of the worU» 
to the introduction of thig highly valuable n^anure. 
He finds by his calciilationy which I have seen, and is 
accurately Icept, that he caouot bring to any part of his 
farm^ a load of xnar), the wesd: and tear of waggon 
and horses, expense of digging, and other incidental 
charges included, for less than ten shillings. The men 
employed will throw four loads a day ; they charge the 
farmer one shilling p^r load. As the work is very la« 
borious, and they are perpetually in the wet, four shil- 
lings per day must not be considered as too much. The 
cost to others, of course, must be proportioned ac- 
cording to the distance firom the pit. 

I feel much pleasure i^ reporting to the Boards as a 
certain indication of the general benefit, resulting from 
the practice of marling, Ihat fifty waggom loads arie 
uow taken from this pit where only one )^as twenty 
years ago, excepting what was carried by Mr. W. \m% 
before that time, when he first discovered the nature ^nd 
value of this manure. I must not omit an experiment 
tried by Mr. W. in IBOl. He marled an eight-aca;e<i 
field after the usual preparations of fallowing, ploughing, 
and dressing; put twelve loads of vsoA^per acre, and 
thirteen loads of stable manure on every ;&cre ; but the 
middle acre, at harvest, was inferior to the best of the 
field in its product by five bushels of wheat ; it was e^- 
tremely &11 of red weed, but neither charlbckjnor corn 
maxygold appeared at all. This difference in the crop of 
the middle acre must be ascribed to the want of the 
stable manure, which was purposely omitted in jjts cjfil- 
tivation, to jprove that marl alone, without the assistance 
of compost, and farm-yard manure^ will lose, ;9it |[east on^ 
half ©f its P9w«r aijd effects. Mf, W, ijev^ ))aid flW^ 

* on 
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on gtttil§lalidi but bfice, in 1805. The field was tyt^ 
grass &tid broad elorer ; it was fed early, so as to enabler 
him t6 bring the marl on in the first week of iune ; 
when the tnarl w^ pulverized ; the field was raftered 
twice, fifteen loads 6f farm-yard manure carted on every 
acre, ploughed and' sowed with red-necked wheat the 
fimrth of Oetober. The soil was the loamy part of the 
fatM, ind considered the best land, weeded in the 
spring, and in all respects promising a good crop ; but 
at harvest the produce was small indeed, scarce four 
sacks per acre. 

TO BE CONCLUDED IN OUR NEXT. 



Description of a new air-tight Door Hinge. 

By 'Mr. Martin Furniss, No. 128, Strand. 

With Engravings. 

Ten Guineas were voted to Mr. Funmss/or this Invavtion* 

From the Transactions of the Society for the Encou* 
ragement of Arts, Manufactures, and Commerce. 

Fig. 9, (PlateXIIIJ a plan of the joint: AB, two 
sides of the screens with circular ends, joined by apiece 
of leather reaching from top to bottom fastened at C, 
^nd wrapping (Uke the letter s) partly round the curve 
of enefoldof thesoreen, and partly routid the other to 
D, where it is also fastened: EF, a chain formed of 
brass plates ri vetted together, winding round in a groove 
from off oiie fold of the screen on tQ the other,, the con- 
traly Way.to the leather, and thus mutually keeping each 
bther stretched tight,, the chain winding on when the 
leather winds off, and vice versd ; . thus they move 
^ smoothly 
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smoothly round one another. G Fig. 10^ a piece of 
brass (left out in the last figure in order to shew the 
chain) screwed to the centre of each curve of the screens 
which forms the hinge, and by keeping the folds of the 
screen at their proper distance secures the easy action 
of the chains and leather, and prevents their being over<>^ 
stretched. H H, a line of green twist fas%ened along 
the bottom of the screens, and passing throu^ a staple 
on the joint at G, serving to keep the scteen sdr-tight 
on the floor. 

Fig. 11 is an elevation shewing the top and bottoih 
joints, with the same letters of reference. 

A Certificate from Messrs. Wilsons, cabinet-makers 
in the Strand, testified that Mr. M. Furniss's model for 
screens or doors, is his own entire invention, and has 
been executed by theni on a high-folding screen for a 
lady in Baker-street, Portman-square. 

Description of a Compensation- Pendulum for a Clock 
or Time-piece. 

By Mr. Henry Ward, of Blandford ifi Dorsetshire, 

With Engravings. 

Froto the Transactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Commerce. 

Fig. 7, A A 11, (see Plate XIIL) are two flat rods of 
iron or steel, about half an inch wide, and an eighth of 
an inch thick, kkis 2l rod of zinc interposed between 
thf m, and is nearly a quarter of an inch thick. The 
corners of the iron rods are bevelled Off, that they may 

meet 
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ineet with less resistance from the air ; and it likewise 
gives them a much lighter appearance. These three 
rods are kept together by means of three or four screws 
III If which pass through oblong holes in the bars hhkk, 
and screw into the rod it\ The rod hk is connected to 
the one X: ^ by the screw tw, which I ^aU the adjusting 
screw. This screw turns in the rod h A, passes through 
the zinc rod k k, and screws into the iron rod it. The 
rod it has a shoulder at its upper end turned at right 
angles, and bears on the top of the zinc rod k k^ and is 
supported by it. It is necessary to have several holes 
for the screw w, in order to adjust the compensation. 
See Fig. 8. 

Now it is evident, that if any degree of heat or 'cold 
be applied to this compound rod, the one of zinc ex- 
pands and contracts as much as the two iron ones to- 
gether ; the distance from rtie point of susj^ension to the 
centre of oscillation must remain the same. 

In proportioning the length of the rods, I made use 
of Mr. Smeaton's table of expansion of metals, in the 
48th volume of the Philosophical Transactions : where 
he shews, by experiment made with a pyrometer, that 
the expansion of iron is to that of unhammered zinc, 
with the same degree of heat as 151 to 353, and to that 
of zinc hammered, half an inch per foot, as 151 to 375. 
This great expanding property of zinc readers it in 
theory ei^tremely fit for the purpose of comp^isation in 
a pendulmn ; and I was desirous of knowing ir^^jould 
answer in practice, and likewise the exact proportion 
that yvas requisite to answer the intended purpose. 

I made two regulators whose pendulums were composed 

of iron and zinc, as above described, with this difference, 

ho^veyer, that one had a detached scapement of a parti- 

VoL. XIV.— Second Series. T t cular 
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cular construction ; the zinc rod was not hammered, the 
Jiall of a lenticular form, and weighed twenty pounds, 
its arc of vibration nearly five degrees. The other had 
a simple remontoiring scapement, the zinc T9d was 
hammered half an inch per foot, the ball, of a spherical 
form, weighed forty-six pounds, and vibrated two de- 
grees and three quarters. 

These regulators were both placed in the same room, 
tind their cases firmly fixed to the wall ; th^ pendulums 
were suspended from a stout brass cod, screwed to the 
back of their respective cases. In the inside of each 
case, and immediately behind the pendulum rod, was 
hung a thermometer, for the purpose of compwng the 
'degrees of heat. I adjusted diem to mean time nearly 
by corresponding altitudes of the sun. After having 
compared them together for several days, I found that 
the one which had the hammered zinc rod went some-- 
what faster whdn the air of the room was heated by a 
fire in the grate than the other did. Hence I concluded 
that the difference of expansion of hammered and un- 
hammered zinc was greater than Mr. Smeaton made it, 
at least it appeared so in tliis instance. ' 

But to determine whether the length of the hammered 
2inc rod was accurately proportioned to that of . the iron 
ones, I wished next to prove, without waiting that 
length of time that nature would require to produce a 
sufficient alteration in the temperature of the air, I pro- 
ceeded to make the followuig experiment : I caused to 
be made a tin tube six feet long, and two inches and a 
half diameter at its larger end, from whence it gradually 
tapered to the other, which was only half an inch dia* 
meter. Within the case, and .as far from the pendulum 
•s possible, I placed this tube; the smaller end was 

carried 
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carried through a hole in the top of the case, and pro* 
jeeted a few inches above it. In the lower end of the 
tcibe was inserted the nozzle of a lamp, and immediately 
under it, in the bottom of the case, was a hole of an 
inch diameter to supply the lamp mth air. By this 
means the tube would communicate as much heat to the 
internal air, as to raise the thermometer about thirty-five 
degrees. 

Pre^nious to the lamp being put in the case, I made 
both pendulums vibrate exactly together, and after an 
interval of twenty-four hours, the one with the bam* 
mered zinc rod had gained, as near as I could judge, 
one tenth of a second. The mean height of the ther* 
mometer was fifty-three degrees. I now lighted the 
lamp, and in about four hours every part appeared to 
be thoroughly heated, and the thermometer arrived at 
its maximum, which was eighty-eight degrees ; at this 
point it continued with little variation. While the heat 
was increasing I found the motion of the pendulum was 
accelerated. I again made them beat exactly together, 
and in about ten hours after, the heated pendulum had 
gained one second ; the thermometer in the other case 
continuing nearly the same. The lamp was then taken 
out, and as soon as the parts were cooled, and both ther- 
m4:)meters shewed the same degree, I adjusted the beat 
of the pendulums as before, and, at the end of twenty- 
four hpurs, I found the pendulum that had been heated 
kept precisely the same rate as it did before the experi- 
ment was made. 

By this experiment the zinc rod was evidently too 
long, and that by a considerable quantity. The pen- 
dulum was then taken down, to have more holes made 
for the adjusting screw ; and after many repeated trials 

T t 2 with 
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with the lamp and tube, as before, I found the length 
of the zinc rod to be 22 inches, and consequently the 
length of the iron ones together 39,2x22=61,2 inches, 
or, the expansion and contraction of iron to that of zinc 
hammered, half an inch per foot, as 151 to 420» 

Having thus far satisfied mysclf with the hammered 
zinc rod, I proceeded to make similar trials with the one 
that was unhamniered ; in doing which a circumstance 
occurred that I cannot account for, that when the air in 
the case was rarified by means of the lamp and tube, the- 
arc of vibration would be about half a degree less than it 
was before the lamp was applied, which is directly con- 
trary to what I should expect would have taken place. 
I afterwards found that the other pendulum was affected 
the same way, but in an extreme small degree, which, 
without doubt, was in consequence of the ball being 
much heavier, and vibrating a smaller arc. In taking 
the rate of the clock when the lamp was in the case, I 
3.t first computed from theory the error that would arise 
by such a diminution of the arc, and allowed fqr it ac? 
iordingly^ but doubting whether the unlocking of the 
5wing wheiel liaight not form a decrease of velocity ia 
the pendulum, and have a great tendency to retard its 
inotion, I therefore thought the experiment would be 
rendered ipore accurate if the maintaining pcjwer was 
increased until the arc of vibration should be the same. 
After several trials I found the length of the unhammered 
;pinc rod to be about twenty- nine inches, which agrees 
pretty Qearly with Mr. Smeaton*s experin^ents ; that is, 
in regai'd to the relative expansion of iron and unhamtr 
piered zinc. 

The zinc rod of the pendulum, which I here send to 
the Societjr of Arts, \yas hammered three quarters pf ao 
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inch per foot ;• and by making experiments with it as I 
had done with the other two, I found the length of it to 
be twenty-two inches, which is exactly the same length 
as the .one that was hammered half an inch per foot, sO; 
that.it seisms nothing is gained after hammering it to a, 
certain degree ; but I cannot think that any rule can be 
laid down to enable us to judge of the degree of expan^ 
sion that will take place with a determinate increase of. 
heat, from the quantity that is extended by the hj^mxBier;. 
much de|>ends on the degree of curvature and polish of 
the stake and hammer, and probably on the heating of 
the rod at the time ; for it is necessary to heat it a little 
hotter than boiling water, otherwise it will crack in /ham-^ 
mering. 

In all these experim^its it is to be understood that 
the ball of the pendulum was suspended by its centre; 
but if the ball be made to rest on its lo^er edge, the 
expansion and contraction of it must be taken into con* 
»deration« 

It has been the opinion of some mechanists that zinc 
is an wfit substance for a ^ompensatiou-pendulum, be- 
cause they have thought it too soft for the purpose, and 
that after being heated or cooled to a considerablje de«^ 
^ree, it does not refcuFn to its wiginal <fimensions. If 
that was jp^ally the case,^^ no doubt but it would be a ger> 
neral one common to all metals in a greater or less de- 
gree^ but from the experiments and observations I have 
made on zinc pendulums, I am fully satisfied there is no 
foundation whatever for such an opinion. Some time ia 
the latter part of last summser, I however noticed a cir^ 
cumstance that made me doubt the matter — for when J 
first used any zinc pendulum, I never could bfing the 
is^otdi ^liLeQp the Sfone rate two days together, but 4hat 

it 
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it was continually retarded, whether I used the lamp or 
not ; and had I not before observed a wmilar effect on 
a lever pendulum that was made of brass and steel, I 
should have ascribed the cause wholly to the softness of 
the zinc rod ; but by constantly comparing its daily rate 
with one that had been gouig a longer time, I found this 
retarding propertiy gradually wore off, and in less than 
a month would become quite settled to the rate that it 
would afterwards keep. By subsequent experiments 
with the lamp too, I have constantly found that all the 
pendulums I have hitherto tried kept precisely the same 
rate, both during the time they were heated (provided 
they were properly adjusted) and afterwards, as they 
had done before. The cause of this retardation appears 
to me to be, that the points of contact of the different 
pieces, which compose the pendulum, are more closely 
connected after a little time than they are at first, that 
is, those points of contact do, by the weight of the ball, 
yield to each other in a smaller degree, until they get % 
broader bearing. 

The advantages of this pendulum are, 1st,' that from 
its simplicity it will never fail to have the desired eflPect, 
2ndly, That ho extraordinary care is requisite in exe- 
cuting it. 3dly, That the compensation may be in- 
creased or diminished with the greatest ease, without 
stopping the clock more than a minute, by making fast 
one of the screws that keep the rods together whilst the 
adjusting screw is removing, taking cslre to release it 
again afterwards ; and, 4thly, That it can be manufec- 
tured for less expense than any other compensation-* 
pendulum hitherto published. 

' K. B. The compensation of this pendulum which I 
now send to the Society of Arts is properly adjusted, at 

least 
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least very near the truth. The holes for the adjusting 
screw are made at such a distance from each other, that 
by removing the screw one hole, it will produce an al- 
teration in the going of the clock of about a cjuarter of 
a second per day with a change of thirty degrees of Fa- 
renheit's thermometer. 



I shall state the ob9ervations I have made since my 
compensation-pendulum was laid before the Society. 

The regulator, with the hammered zinc rod, and ball 
of forty six pounds weight, was firmly fixed to a brick 
wall at the top of my house. The adjustment of the 
length of the rods, by means of a lamp, was repeated as 
before. There was, however, an alteration necessary 
to be noticed ; the ball of the pendulum rested on its 
lower extremity, instead of being suspended by its cen- 
tre. I prefer this method, as being less liable to error 
if the rods should be affected by heat or cold, quicker 
than the ball. The length of the zinc rod, as ascer- 
tained by the lamp, was now found to be 20| inches. 

The clock was then set to mean time, and suffered to 
go without alteration ; the result is exhibited in the fol- 
lowing table. 



• 

1806. 


' Error of Clock at 
Time of Obser- 
vation. 


Number of Days 
between the 


D«ljr Rate. 


IMarch 21 
April 8 
May 10 

26 

June 21 


0" 

X 2, 8 

~ 8, 7 

— 21, 5 

— 50, 


18 
32 
16 
26 


X 0", 15 

— 0, 18 

— 0, 80 

— 1, 10 



Increased 
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increased the compensation for heat and cold, e-'hol^s 
«4J inches, or, the length of the zinc rod 25 inches. 
The clock was again set to mean time. 



July 1 

27 

Aug. 9 

16 

Sept. 13 

25 

Oct. 17 





- 9, 
-12, 
-14, 
-24,* 
-35, 
-52, 






26 


3 


13 





-7 


2 


28 





1^ 


5 


22 


1 





— 0" 


36 


— 0, 


21 


— 0, 


SI 


— 0, 


34 


— 0, 


80 


— 0, 


84 



Although a thermometer was attached to the clock, f 
oould not from a necessary attendance to business regis* 
ter it regularly ; the difference of its height in March 
and June may be taken at about 22 degrees, and in July 
and October 14, without much error. 

On comparing it with the rate of the clock, the com- 
pensation, in the latter case, appears nearly as muck 
too great, as it was in the first too small. The true 
length of the zinc rod ought to be about 23 inches. 

The length of the zinc rod,^ thus ascertained^ is \\ 
inch more than the experiment by the lamp makies it ; 
indeed, I have always suspected tfaterd might be some 
error in that experiment, on account of the length ef 
the arc of vibration being affected by it 

Having no means of finding the time accurately but 
by equal altitudes, I could not get so many observations 
as might be wished. I trust, -however, that these will 
not be found altogether useless.^ 



Methods 
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JU^hois 0fefimlizing the long md short Arcs of Vibration 
in Time^keepers, 

By Mr. William Hardy, of St, John^stttety Clerkenwelt, 

From tjie Transactions of the Socii;ty for the £ncou^ 
rugement of Art$, Manufactures, and Commercr. 

The Silver Medal was voted to Mr. Hardy for this 
Communication. 

With an Engrs^v^ng. 

JL HE equalization of the time of the different arcs of 
vibrations of the balance of a time-keeper, having lately 
given to rise much discussion, I beg leave to offer for 
the approbation of the Society, three different modes of 
obtaining this end. The first method is by a straight 
spring placed edge-ways across the diameter of the im- 
pellent pallet ff, Fig. 2 and 3 (Plate XIII), and screwed 
at the end opposite to the direction of die wheel, on its 
approach towards the centre of this pallet; at the othar 
extremity of this spring is a flat face, or curved surface, 
to receive the approaching tooth of the escape-wheel, 
which gives the impulse ; this spring acts between two 
pins placed in the pallet near its end. By reducing this 
spring to a certain degree of strength, so that it may 
yield a little to the force of the wheel in giving the im- 
pulse, the different vibrations will be performed in the 
same time ; but the proper degree of strength can only 
be determined by repeated trials. This method pos- 
sesses, besides^ this farther advantage, that the acting 
surfaces iire not so liable to be injured by the drop of 
the wheel up6£i the spring, as upon a solid surface, nor 
the vibrations of the balance so much disturbed by th« 
Vol. XIV,— Second Series. U u impulse. 
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impulse. The second method is by a strai^t si>riTig hc^ 
f jg» 1 and 4, screwed to . the under psLrt of the cociky 
plaeed edgeways and diametrically over the cylindrical 
spring, and having a piece cut out to clear the arbor of 
the balance. This straight spring is at one extremity 
fastened to the end of the pendulum-spring, and, at the 
other extremity^ its elasticity is reduced so as to yield a 
little before the pendulum-spring operates ; on the op- 
posite of the cock, where! the spring is screwed, is fixed 
a €tud d projeetidg downward, and having a slit to ad- 
mit the small piece at the end of the spring b ; on each 
side of this slit is an adjusting screw e e, whose points 
face each other, and are placed so as that the spring 
may move equally between them from its point of rest. 
The action of the spring between the adjusting screws, 
requires to be somewhat less than th^ angle of escape- 
ment. Let the balance be made to vibrate, so that the 
straight spring may move up to the adjusting screws 
upon each side, and no farther, being weaker than the 
pendulum-spring, its exertion will be less ; hence the 
time of the vibrations will be prolonged, but as they in- 
crease, the exertion of the pendulum-spring will com- 
mence and progressively accelerate them, and this acce- 
leration will always be in proportion as the exertion of 
.the pendulum-spring is to the action of the straight 
spring between the two adjusting screws. Thus it will 
always counteract the accelerating effect of the escape* 
wheel in the small arcs of vibration, so that the whole of 
them shall be performed in the same time. The third 
method is by connecting a piece of short spring-wire to 
the pendulum-spring, by a small piece fp Fig. 5 and 6, 
with two holes, and pinning the two springs together 
about half a turn from the stud of the pendulum-spring, 

and 
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and cls^nptng the other end of the short spring s^t its 
natural point of rest to a sliding piece^ g, which pro- 
jects oat from the pendulum-spring stud. By this man- 
ner of fietstening, both springs will act together, and each 
will retain their natural poiqt of rest } but by moving 
the sliding piece, which clamps the end of the short 
spring, and placing the spring a little on the strain, in 
opposition to each other^s exertion, the point of rest of 
both springs will be destroyed. Thus by producing 
this counteracting force in the two springs at the lowest 
point of vibration, the accelerating effect of the escape- 
wheel upon the balance in the small arcs of vibrations 
will be corrected, thereby the vfhole of them will vibrate 
in equal time. 



Extract from Captain William BromCs Letter^ addressed 
to Mr. John Nichols^ Millpond-bridge^ Bermondsey. 

Respecting the chronometer which I purchased from 
Mr* William Hardy last year, the jolting of the coach 
in the conveyance to Liverpool, altered its rate of going 
to 34" slow, which rate it continued so exactly, that in 
mating Cape De Verd, on the coast of Africa (the lon- 
gitude of which has been correctly ascertained), in 24 
days from Liverpool, an(l carefully measuring my dis- 
tance to the Cape, I could not discover it to have dcr 
viated from that rate, say 34" slow, not one second in 
the whole time; and I have every reason to b^lieve^ 
that it continued the same rate until my misfortime, 
when it got immerged in sea water, having lost my ship 
on a shoal five or six leagues from the Riopongas, this 
dangerous bank not being laid down correctly, nor th^ 
latitu4e nor longitude given in order to avoid it 

V\x 2 A Treatise 
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A Treatise an the Diseases of Sheep; drawn up from 
original Communications presented to the Highland 
Society of Scotland. 

J^y Andrew Duncan, Jun. M.D. F.R.S.E. and J.LJ5JU 

(Continued from page 286.) 

[/icCIDENTS/rom drifting snow,—''' These are most 
fatal wheii the frost is keen^ the wind violent| and the 
snow light apd mobile. The defenceless flocks move 
before the blast, into spme hollow place, where they 
find some relief from the piercing storm. There, in a 
short time, they ate covered up d^ep with snow drift ; 
and if long confined under it mafiy of them die, the suY- 
vivors being much reduced, and sometimes having lost 
part of their wool. Should this retreat be a rivulet 
course, as often happens, and a sudden thaw come on, 
the melted snov*^ brings down a torrent of Water oh th'etti, 
and they, all perith. Smobth, green hills, destiMtd of 
f ocks, woods, or other shelter, are most in danger from 
snow drift. Of this description are most of the ^eep 
farms in the parish of Eskdale-muir ; and on the fatal 
storm on the 24th of January 1794, above four thousand 
sheep and some heifers were lost in that single parish. 
J have been told that Mr. Robert Hope, at Newtown^ in 
Crawford-muir, sold 50/. worth of skins that year, at %d. 
each. Many store-masters lost ten, twenty, thirty, or 
forty score of sheep ; and many shepherds also lost their 
lives in quest of their fiocks. An amazing fall in the 
barometer gave warning of that particular storm. Tra- 
dition records, that the year 1674 was fatal to most of 
the sheep in the head of Eskdale, by snow drift, in 
the end of February and beginning of March. A long 
course of frost and snow was destructive iu 1740: the 

year 
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year 1745 was of a similar description : the seasons were 
successively calamitous from 1751 to 1755 : one tlurd 
part of the stock were lost by frost and snow in 1772. 
Then, after some favourable intervening seasons, foU 
lowed the fatal storm in 1794. These facts have been 
accurately collected and recorded by the minister of 
Eskdale-mulr, among many others of importance to bis 
parish, partly in manuscript, and partly in his statistical 
account thereof; and his accuracy and integrity are well 
known. 

** To preserve the sheep during snow drift^ they must 
be collected in the best mamner, and safest way that can 
be done, and kept moving, to prevent two evils; one is, 
their being benumbed with cold, and the other is, their 
being overblown with drift. Many sheep have perished 
benumbed with the piercing storm, and have been found 
on their backs, with their feet straight upwards. Stone 
bields are of use, no doubt ; but the true and effectual 
shelters are plantations of forest trees, to which the sheep 
make, of their own accord, when warned by Nature of 
the approaching storm." Mr. Singers 

Accidents from faUing wreaths of snow. — "When the 
blasts of winter have accumulated vast masses of driv* 
ing snow, in a spiral form/ uear the top of some 
rising groundj or projecting rock, and the sheep have 
taken their station farther dowii, where they find a 
temporary shelter, the weight of the mass increasing 
above them^ it is at last precipitated down on the sheep, 
and they are miserably crushed, buried up, and lost. 
Such a shelter is always beheld by the attentive sliep- 
herd with a jealous eye. But in large farms, destitute 
of all shelter, natural and artificial, how can he relieve 
-them ? They cannot continue without food, to walk in- 
cessantly 



Digitized by VjOOQIC 



5S4 On the Diseases of Sheep, 

eessantly among the snow ; and if they lie down to rest 
themselves without shelter the cold is so intense as to 
freeze them to death ; or if the shelter they find is of 
the dangerous kinds mentioned^ they are drifted up out 
of sight, or crushed with falling masses of snow. 

** Thirteen sheep helonging to Mr. Gibson, at Pol- 
mood, in Moffat Water, were overwhelmed at once, and 
hurried down to a great distance, and most of them 
killed. This instance is only one out of many. The 
mass of snow that carried these down, was of such di- 
mensions as to have covered as many scores, if they had 
happened to be there, in its way." Mr. Singers. 

Accidents from mock thaws, — *^ When a partial thaw- 
comes on after a fall of snow, and is followed by hard 
frost, the sheep are all at once deprived entirely of their 
food. They could have dug into the snow while it was 
soft, and found subsistence at the bottom of it ; but this 
cannot be done when half thawed, and afterwards 
crusted over by a frozen plate. If such a state of things 
continue above a day or two, the sheep must be sup- 
poited in another manner, otherwise they fall greatly 
away, and become very unfit to contend with the seve- 
rities of the remaining parts of winter and spring. To 
retreat into a lower district, where they may find pas- 
ture, is not always practicable. Of what importance, 
therefore, does a stack of good bay appear when the 
stock is in such a situation. A stone of good hay sup- 
ports a score of sheep for a day, computing 24lbs. aver- 
dupois to the stone ; and they lose very little of their 
vigour or flesh. 

*^ Proprietors may consider the importance of such a 
provision : and if they desire to see the stack of hay, it 
isf necessary to give encouragement to rear it, and to 

furnisl^ 
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furnish a stimulus by their countenance and attention. 

" I have known farmers paying snow mail, at the 
rate of 10/. per day; and their sheep after all poorly 
subsisted." Mr. Singers. 

Accidents by birds and beasts of prey. — " The wolf ha§ 
been destroyed out of Scotland, in which it certainly 
once haunted : but the destruction of the fox must be 
conducted with more zeal and keenness, before this art- 
ful and formidable enemy of\the sheep can be banished^ 
like his elder brother the wolf. The wild cat, ferus, 
possesses extraordinary fierceness and strength, and 
is destructive to the lambs and poultry from its 
haunts in the woods. The foumart, a species of the 
musteluy is also cruelly mischievous among weak lambs, 
unprotected. Eagles chiefly frequent the northern dis- 
tricts, atfd their strength and depredations are well 
known ; but the ravens are probably more destructive, 
being ready to attack the sheep in all cases of distress, 
and exceedingly quick-sighted in discovering these. 

" It is the real interest of proprietors and farmers 
in every quarter, to give premiums, to such as will ac- 
cept them, for the claws and skins of these birds and 
beasts; to support and assist fox-hunters; and to per- 
severe, without intermission in their efforts, so long as 
an individual of these carnivorous animals is known to 
frequent their lands. Excellent regulations have been 
introduced on this subject, in particular districts and 
estates ; but very commonly the alacrity subsides, and 
people relapse into indifference. Of course, these nox- 
ious animals multiply, and renew their depredations. I 
have heard of farms so infested by them as not to com- 
*mand their real value in rent, by one-third part, in con- 
sequence of the mischiefs appreiHended." Mr. Singers. 

Hot, 
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Jtot, cr poke. — The effect of the modern improvements 
in sheep-&rming^ in lessening the frequency of thi0 
insidious and destractive di^ase, has been so ' great^ 
that I feel myself almost warranted in adopting the figa-*^ 
rative exordium of Mr. James Hog. '' I shall now ea- 
deavour to describe that other ravager, the rot, whose 
appearance, haunts, and lineage, I shall so minutely 
scrutinize, that he shall without fail be apprehended 
and banished the country, or forced to fly into a volun- 
tary exile." 

As sheep, however slightly tainted with the rot, ne- 
ver recover perfectly, and as in the early stages of this 
disease they fatten as quickly as healthy sheep^t it is of 
great importance to the store-master to be able to dis^ 
tinguish them as soon as they are aifected, especially 
when drawing his stock about Martinmas. The follow- 
ing rules are given by Mn Beattie. 

** The first thing to be observed is in the Spring, 
when they are dropping their lambs. A sound ewe, 
in good order, drops a lamb, covered with a thick and 
yellow slime, which the ewe licks off it, and the rule is, 
the sounder and the higher condition the ewe is in, the 
darker and thicker will be the slime ; but when they 
observe a ewe drop a lamb covered with thin watery 
bubbles, and very white, they note her down as un- 
sound." 

** About the month of September, wheti they intend 
to dispose of their draught ewes, they put all their sheep 
into a fold, apd draw them by the hand, that is, they 
catch them all, viz. the ewes they design to sell any of, 
and clapping their hand upon the small of the back^ 
they rub the flesh backwards and forwards, betwixt their 
fingers and thumb, and the ends of the short ribs-; if 

the 
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iKe flesh is solid and firm, they consider lier ia gbund ; ' 
if they find it soft and flabby, and if, when they rub it 
against the short ribs, it ripples, as vre term it; that isf; 
ai sort of crackling is perceived, as if there was water or* 
blubber in it, they are certain she is unsonnd. This is 
the most certain of all symptoms, bat is hot to be dis* 
cemedi with any degree of certainty, hiit by an expe- 
xienced hand ; for although, as I have here related it, 
it seems a very simple affair, and easily acquired, yet it* 
is well known, that mahy shepherds who have followed* 
abeep all their lives, ftever arrive at any thing like c^r-' 
^nty, iri judging by the hand, whilst men of sUpcirior* 
skill will seldom be mistaken, and will dra^ by no 6ther 
rule. Yet still it must be acknowledged, that the seeds 
6f this disease will sometimes lie so occult; as to baffle 
iiH skill, and that no man Can, with absolute certainty^ 
draw a stock tainted with the rot. There is anothet 
method to which men of inferior skill resort, which is 
more easily acquired. They take the sheep's head be*^ 
tweeu their hands, and press down the eyeUds, the^ 
lliereby make the sheep turn its eyeball, so that they 
get a view of the vessels in which the eyeball rolls ; if 
these are thin, red, and free of matter, they consider 
the sheep as sound, but if they are thick, of a dead 
white colour, and seem as if there was some white matter 
in them, they are confident she is rotten : this is a pretty 
general rule, and easily discerned ; but I think, it is not so 
certain as when they are judged by the back ; for in llriu 
heathy lands, the eye of a sheep is far redder^ than it 
is in sheep upon grassy lands. And in some boggy land$» 
the eye is never very red, be the sheep ever so sound : 
go that there you cannot so well judge by the eye ; but 
' when you see the eye of a sheep a good deal whiter and 
'. -You XIV.— Second Seriij^. X x thicker 
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thicker^ aqd xnera sdbatter in it (I mean the vessels m ^ 
which the eyeball rolls), than the run of the flock 
amoDgst which it feeds^ you have reason to suspect it is 
not sound. 

^^ There is another metliod by which I have seen some 
men attempt to judge of the soundness of sheep. It ia 
a well-known fact, that when sheep are rotten^ the lungs 
swell to a greater size ; they, therefore^ lay the sheep 
down upon its broad side^ and pressing the skin in at the 
flank, up below )iie ribs, pretend to feel the lungs. But 
if there is any thing to be learned by this^ I could nevei:. 
perceive it^ and have seen some men^ who pretcaided tq 
know most by it, very often mistaken. 

'^ These are the principal rules by which the Highland 
farmers draw their stocks ; and they relate all to pvr^ 
stocks ; for as to wedders, they are generally all sold c^ 
when they are three years old ; and those that bu^ them 
for feeding, mostly buy them by the condition they ap* 
pear outwardly to be in at the time, and tj^e characteif 
of the ground upon which they were bred*'* , 

In addition to these marks, Mr. Scott, thinks ihe dis; 
tribution of the fat in the different parts, of ^he body af- 
fords good grounds for judging of the soundness or unr 
•soundness of sheep. If the back be poor^ there is, dan- 
ger; but if, at the same time,, the breast and belly b^ 
fat, thp danger is much greater \ while, on the contrary, 
if the under parts be lean, while the back is tolerably fatj 
the fininial is sound. 

The appearance of the mouth, and state of the teeth 

must also be examined. If the tongue ^be red and. cleai)^ 

it is a good sign, but if the gums look pale^ and th^ teeth 

are wide an^iiarrow at the top^ she s|k>u14 be. kept ao 

; longer, ;^ she is unal^Ie to eat the fine ley grassy whiph 

'. . .4 ... jpows 
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gl49r« ufion wbftk is called bktie grounfil, bi^' is : Mi^JT 
te take Ae talh, and is «pt to b^ infected. *^ The aga of 
a id^eept^^ saja Mc J. Ho^^ ^* is easily IcnoWlv jfvom its 
ttctliw Jm ita second y^ar it has two broad teetk ia tbe^ 
ndddie ; in its tbirA year, fbut> and >vhen rising its 
ftnirth year, six bmad teeth. Next y^ar-its' t^^ ave all 
Cast^ aad canaeqnently all tbose calted bvaad teetjx*; 'and 
vhen it is five years old, and rising six^ they gpow as 
jiairow at the top as at the root^ whereas before^ eachf 
teoth spread at the top. If the sheep is not a ^yy good 
que, it should be put off this year, e^peeially if on a sg^ 
ground, and of the Chnnot breed. An e^e ok a faardy» 
l^ahd mil hold out a year longj^^ and> the ne^t year, 
vheh QUitgone six, the teeth are nan^o'wttr at the lop thaa 
at th&ceot^- and tben they should be kept na lotiger ; foi? 
as ihey open at the top> > the grass on pulKng gets be« 
tare^n them, whidi ineomoiod^s ihem so much that they 
^uanot thorj[?e. When they grow old^ their .foreteeth also 
appear each nidi a point iye^w, the guins ^vmg Talten 
doimi' firon^ the middle of them, ^here the^e^ appear^ 
aome yellowish stuff,. resen^bting putty.*' 

If an unsound ewe be le£t amwg the flock afMartin* 
mas, she .may live, if die winter be unc<^nmiohly mild 
mni good, but ml) nesies turi| ta any account ; bu>t if the 
wintes shouI4 prove sei&ale,< or if she experience any 
want of foody she acquires a IStiigiiid dieepy look, the 
iiyes become heavy an^l; iisanimate, she is listless and in- 
ective^ ^nd her voice becomes feeble. On removing the 
^ck from one place t(> another, she always falls in the 
nar, and will not give herself the trouble of searching 
^r sound- fbod, but inpHnes to go by herself, and al- 
ways eats in the iieads of springs or inarshy places^ 
where a kind of tender grass rises early in the season. 

. X.x 2 Even 
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Bven at night, wtiira sound sheep go to tHe tops of thi$ 
biUsi she loiters behind, and lies i about thfe bumside*' 
9nd flats at the bottom. When obliged to lun or ascendr. 
H hill, she .wheezes and coughs^ and seems c[uite'ex-^< 
hausted. At last she will not go np a hill at ^all^ but xf> 
you attempt to dog her up she direotly tiiros and nuia. 
down^ and if yoii attempt to dri^e her without a dc^y 
h^^wever gently, she will lie down before ^e reaches th^ 
^p^^ £yen in this stage an ordinary obseirerwHl not 
di^covcsr that she is at. all ill/ when she is allowed tor 
^and on go at ea^e ; for in general she appears bulky,* 
and does jaot seem. to have lost much flesh. - 
/ H^r shape; now ^^ns to. change, the belly bemg^ 
shrunk aqd drawn upw:ards for some fame, and so long 
9S .this is the ca^e she eats voraciously ; but- ^ the dis«^ 
ease^.^yances^ .-the belly falls down, and the flanks siuk 
in. The .wool, although, according to Mr. Scott, its 
pUe^ becomes, finer, ^sumes a dry withei'ed appearances 
|;eems thin, and iU cQlouj|;ed, and it continues ereot, but 
it is l<>osely attached, foid comes easily a^ay dn hand- 
fuls. Her neck seems to lengthen, and she is -unable to 
raise jte li^ftd. A bag or, swelling, filled with bloody 
yerum^ c^ftcfu ^peacs beneath its skin, in mildy dtunp^ 
or r%iny Y^e|iJ.h^r, decreasing for a.time, when dt becomes 
frosty or dry. T4^e topso^jfaec ears hang down on a 
level ^i^ the rqo^.j ^et slavere xmicfa, and the eyes are 
large a^nd heavy, with s^ white, ^pot above the^tiar. A 
^ind of scf b sometime&| appeal^ dver the body,* said to 
\e infectious. She b^ecpm^, quite lean, her debility 
increases, ^he s^^elling beneath the chin sometimes 
reaches an incredible size, very great thirst takes place, 
|nd tl^e purging gf a blackish mattisr is the harbinger of 
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^ Appearancei ^ dtssectim.'^K opened tdoil afiber it is 
jdesd, a^dieep "viiiidi dies of llit fot emits rety litde 
meO. Upon taking off the skin^ whieh Is unusutUy - 
tender^ the fell^ as it is called, is entirely whiter and; 
the whole carcase has a dull white, or leaden colonk*. 
In the belly watef is sometimes fotmd. ' The liver, and: 
especittUy its concave' side, is always enlarged, sonie* . 
times to a vexy e:Ktl»ofdinaiy size, and instead of its* 
healthy red colour, is of a livid dun, variegated '^di ^ 
inany mrhite filpots« These comespond with indtoated 
portions of its substance, which are the more easily f^t^ , 
as the other parts are soft and spongy; or it appears- as 
if ititerlarde4 whh layers of sand. Both upon the cmtr f 
side of the liver, and in its ducts, are generally fotmd ' 
great numbers x)f an ugly flat insect, having some re- - 
semblance in (their shape to fioundess or flukes (faekUt 
bepaiica). These are not, however, peculis^r to this 
disease, as they ve foupd, tibough very few^, atid very 
^mall, in mos| agecl s»heep, and as in spme rotten sheep" 
they dp not exist. Whea the liv^ is v«ry rotten, it is 
filso studded with hydatids or globule's qf wat^r, w^icl^ 
«a« ItkewisiQ found adhering to tbeJnngs, and s^moi^g the 
tadlow. Besides, the liver dQe$ not stiffen when boiledj^ 
and is said by Mr. W- Hpg to b^coine very quickly pu-; 
iHd. The small inte.stine^ are blackish and tender, as 
Jf they were rotte^i, aqd w^U scarcely bear handUng^ 
and the IfLCteal glai^ds, or c}yars as they are called, arct 
iSways swelled s^nd hard- 

The lungs are likewise fwplled to a great $ize, and 
a^ume a whiter qoloi\r, and are often streaked on th^ 
^mtside with white, and under (h^s^ str^aM ^e to b^ 
found hc^rd substances, like cartilage, or even bones. 

Mr. St^enson is m^re particular in his descriptiqii, 
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<^ In due »t dM kngft ir^ tlM pnneiptl Mai of A* ^^be* 
tkMD, iand OIL apsniDf tUe Iwdjr lh«f i|«e (jSmiicUB^Mhr 
timfiB almost doiitidjecl; in die. wkpie.a6 tb^ ceUiikr 
s«bstaocse:th9fe are. a nyfadbtar of while ]:6i»d toobi^' of 
« larger <ur lesaecsiz6y ' vriiifik'in the yacta moat- afieoted 
are fbyiul bwelted intO' a bag> wiiifb ia filled with frijiite 
and ii«r^ matter^ ^xuiie «if .them^ axe vorj* lafge» -aqd 
tke aide* of the ltti\ga'in- irimh th^>e3pait'ia'qiBted*^ 
atro^ped, ttiui a memfatoaidwi hag left itt tbeti: plac^ fioll 
of oiatter^^ of a thi]ui|8h.appearaafie, which ia' s^ tioifia 
cooghed up. Hence anaea the diffiimlfy o£ b'tealJung* 
: ^< Wh^ these swelled parta, or tuberdea as they have 
been called^ aee id th6 hings, due latter, generally ad^ 
here to the side oS the Tibs> * which they, do not do in a 
natural state. Th^se taberelea' I hftre «een m lanAa^ 
aeattnred thiough die suhstanee of the.luhgsy like so 
many pin' heada. Jbi genera}, die left aide of the limga, 
or that in which, the )»eart lie^, ia mo£t ;^cted in rot 
The lungs aifie fouod a« times coiisider^hl^' feweiled, and 
a cdtlectiofi of «^ter around tb^m. 'This is^ tmly, how^ 
over, towards the beginning* ef the disease:'^ 

The mutton of rotten ish^^p do6s not stiffen when 
cold, bnt remains iacfcid, and when boiled dlsseivea 
away to men^ ioembrane, and has a weak, wl^tery^ aad in<* 
aipid taste ; the*mnse<»1ar fibree are pale and wasted, but 
the fat se^gfiinglj reftjuains/' It, tiewever, appea^rs dry, 
dead white, iand brittle, or shiniBg with water, arid io 
its nature it is completely altered, for it does not mell 
or inflame like an imctuous substatice, but when thrown 
On the fire crackles, and Slackens to a cinder. -Vi^ lit^ 
de blood is found in die animal, and it is pale artd diin, 
resembling water >tuiged with blood rather than blood; 
The bones ^rer^mairikablybritlle. • t ' • ^ 

Causes. 
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a due proportion of hej^ j^g^ i^q. |h^. i*oJ» is idwajm 
the cpi>|^j|i|efMe$ ^nd.. after fk aeivei^e und. frosty i^irk^r, 
when oheep haT€. sni^fer^d muck firo^i huDg^i*, cold^ &c»^ 
the rott 0i9t;s in ufsop 9oiU<>f aloiost every de^criptitin i but 
in pr^pprt^on as tbes^jl >s soft ai|d rott^ of it&elf^ . sq is tbe 
]^uinb|erof roU6n dkeepi H^noe some people-bave beetled, 
to consider the rot as. of two kinds^ v{V« the {[Uernejf^ or bkfck 
raff proceeding from foul feedings and the hungtrr^t^ from 
am fkbs^itte deQciency of food of every tuni). The only 
cir€<UBiitaQe?S|' i^ow^ye^.ia \thich apy distincti^o b6<) 
tween. them is. polluted out^ are^ that ia the quero^y rot 
tbe.a^i^mal is often appai^eatly fat \vhen. it dies) wbilei 
in th^ huiigerfiiiQtt it; i^ ,&lways ^iStipletely «maiaafted ;» 
and Ihat those wbUh rot from: the softQiess of theit paa« 
ture are ii'reeovetably ,lo^^ while those which rot froa% 
hungei^ or badi^ss^e^ more freqv^eAtly beem to xQOover^ 
and became . apparently t;Qlerablc^ ^^th^Ugh never, good 
^eep» T)iey are^ hpwever> not to be depended. upon# 
and gradually drop. pfF^ se^ac^Q ^fier seaaon. Mr. Sootl 
•ays^ that, in ^ hunger rot^ there is .uo poke, while^ 
«a ^ ootitrjary, Mr^ James Hog states, that a very lean^ 
rotten sheep is most apt to have the poke^ . j 

Others speak of saany diflTerent kinds of rot, aAd-dis- 
.tiagmsh them by difFetent names, as the €or or hearty 
rot, thd/Hi-roif Uxe bone-rotf and other rots ; but. Mo. 
Seattle and .o&er intelligent farmers are of opinion, 
that aU the difiercni appearances in the body x>f the ani^ 
Jnal^ 4re but di&cent aymptoms of the same discaaei 
tad are;att derived from the same cause. 

For the nke.t^ peespkutty, hoitever^ the causes 
wkUjh eomtribute io the prodttcudon or impendence ef the 
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lot may be considered u depending on the soil^ on llie 
weather, and on the animal itself. 
.. in the course of this treatise, mtiniy facts have teen 
recorded, which p^ve the very great influence of the 
soil on the constituttoti and health of the animals which 
pasture upon it: in' no instance, however, is this in- 
fluence more conspicaous than in the prodilction of ^le 
rot. It is weU-knowo,- that the constitution is so depen*- 
dent on the soil, that in difierent hirsek, it varies as 
much as the food on which they pasture. 8heep bted 
where heathy bent, ling, deer-hair, thymei' he. abound, 
though generally smaller, are not only infitiitely supe-^ 
rior in point W the flavour of their muttoii,- but far ex^ 
ceed in strength of constitution those bred in moist,' 
^*^ boggy land. On' the latter of these pastures rot 
is endemial, on the former individuals are Carried off 
by sickness ; and it is remarked, that in farms subject 
to the one of these diseases, the other is almost un-. 
known. On this subject Mr. James Hog has fortunately 
enabled me to quote a letter written to him by Mr. Biy4 
den of Aberlosk, whose improvements in sheep farming 
form a^ kind of epoch in the history of the rural economy 
of this country. 

^ Concerning the rot, of which you are so anxious to 
learn every particular, and why it is peculiar to our soft 
grassy lands, I have jumbled together the few sugges- 
tions which follow, for your consideration. • • 

<< It is a general observation, that wherever there is s 
^eapid growth, the deci^ is proportionally so, and in all 
places where growth is slow, decay is slow also ; and aU 
vegetable productions that have a slow .gradual growth, 
and permanent duiation, are pfoductive o£siaidarefi60ts 
*0a the animals that feed upon them^ while, on the son- 

traiy, 
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ttBXfy suek aaimails as feed on herbs, and grasses that 
have A arapid advance and sudden decay,, sure so much 
influenced by it, that their bodies partake lAuch of the 
nature of their aliment. Of the truth of this observation, 
a survey of the various animals of our own country, wiU 
fully convince you ; arid wh^n you consider the follow- 
ing theory, this will account for the circumstance of the 
trot being peculiar to soft grassy lands, and also, in part, 
for the prevalence of that nervous disorder, called the 
Trembling, or Thwarter-ill, among sheep which pas^urp 
on heath, broom, and other herbage of astringent qua* 
lities and permanent duration f and it is. a fact, t]^% 
changing sheep from one. of these walk& to the..oih^r 
wiil prevent the disease peculiar to each, 

'^ For as to the rot, I maintajin, that it is always gc*- 
casioned by a too quick transition from fatness to lean*> 
ness ; and though this opinipn may be supposed new, it 
is nevertheless correct. There n^Vjer were any sheep 
Jcnown to rot, while they, continued 'at good^ equal 
maintenance, unless otherwise abused ; and none ey^ 
.will rot, kept on pasture which does not feed them very 
/at, or allow thena to, fall away below a medium.'* 

The quality of the food in the autumnal quarter, ha^ 
•a more immediate influence in tendering their constitu- 
tion, than, at any other period. It is then they should 
acquire that strength and hardiness with, which they have 
to struggle , with the rigour of.tl?e ensuing winter, tbir 
trying blasts of backward .spring, and the still more 
searching duties of a nurse : consequen^y, if they be 
allowed, or compelled to fatten themselves up with ^oft 
unsubstantial nourishment, , which loosens the bowels at 
this improper season, and relaxes the whole system, 

■ Vol. XIV.— Second Seri^. Y y ijiothing 
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Aothtng is to be expected, but a gfcat trttste of bodj- 
ti^rotigb the winter, and a tainted constitution in the 
*pring. 

Although some sorts of |tte3S are certainly m6te daft- 
l^erous than others, and some are even considered as 
having a tendency to ptevcht or cure the rot, yek thd 
very same plants, which in certain tircumstances rot 
•sheep, by a different management are perfectly ihho*- 
cent. All grasses which are remarkably rank and liixu- 
naidt, are called MA^ by the stock farmei^, who distin* 
gHiBb two kind^ of it ; wdier tath^ proceeding from ex- 
cess of moistore^ and Mt tath^ the produce of dung. 
The btter is darker coloured than the former^ but theit 
softness, luxuriancy^ aiid tendency to induce the tot, 
^te iieair^y die same. Water lath is the produce either 
of lands naturally too moist, fA wet sedsofns, or of acci^ 
dental or artificial flooding. Ifofthing is so ap^ to induce 
the rot^. as &e grass #hich grows in low marshy grounds, 
awald lands, and around the heads of springs, especially 
on the north side of hills^ so much so, indeed, that 
such pastures were formerly considered asi naturally 
rotten, and rejected and shunned by all intelligent sheep 
farmers. 

Rot also prevails most in wet seasons, especially if 
the weather prove soft and mild^ about the tatter end of 
autumn. The long fleeces of the sheep ate not onh^ 
drenched with rain, if they be not provicled with suffi-* 
cikhi shelter, but a very soft knd tender tath rashes upj 
the influence of the stm is small, sind sharp frdsts com- 
iftonly succeed, which waste with rapidity the newlj^ 
acquired substance.^ Besides, bog ground is, for th6 
most part, covered with sprit, of the smaller sort of 

which 
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Mrbicfei tbey make i^vfcat thcjy ca^U.A^iSr iay, ,for young 
blapk.pau}e ; and of the cpar-sser'sort, tbatcb for cavmjQg 
dxeir liQuaes. In wet aeason^ this shoots up to a great 
l^nphf r^d is apt <o lie down in July, and to rot after- 
wards. When this is the case, about September, there 
arises amongst it a Iigbt-coloured» soft, watery aft^-* 
growth) wMch eontinues growing, until it is withered 
liy the frost, au4 which is one pf the most perniciiMis 
foods. 

. Accideiital inundations, as well as artificial flooding, 
operate, jnot only by soaking the ground with moisture^t 
but also by the sand, mud, jslime^ or opze deposited 
among the roots of the grass, and which, when suffi- 
ciently watered, act like manure, and greasy prompte 
the growth of tath. Flooding, however^ is npt equally 
dangerous at all times. If a rivulef: should overflow it| 
banks abQUt Whitsunday, no bad consequences will fol^ 
low, unless the succeeding season prove wet. But the 
verdure, however early, which rises on the banks pf 
rivulets that have been inimdated in the spriog or win- 
ter, is sure, according to Mr. W, Hog, of rotting the 
sheep which habituate themselves to it ^r. Singera^ 
however, tplls us that the danger is greatest in barvest| 
lessens in winter after the frosts have set in, and is least 
jof all in spring. The chi^racter of some sheep farms was 
almost blasted by some pieces of low groi;mf|s whieh vpt^ 
ted the sheep in harvest, from being hable to be4Eaa[i-> 
met flooded. - JAjt. Keir, at Mil^holm, near Laqgl^lm, 
suffered from pasturing sheep on lauds. which were 
flooded after the removal of the hay in a diy season, 
when, the soil seemed to need it, although the water was 
4i|lq}^ ^ ^^^ ^y ^^ ^ ^^ Im^uts^ Mr« Rphson^^ lia- 
,. ' Yy 2 milton*s 
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miltorfs buildings, near Wooler, also has on his farmi 
a piece of rotting ground, that brings on the flukes al- 
so, which he cannot venture to pasture with sheep to- 
^ards the close of the season, till it first has had two or 
Aree nights of frost, and then he considers the danger 
fis considerably reduced. 

Dung greatly promotes the ^owth of very* rank tath ; 
hence allowing horses and black cattle to pasture ani6iig 
sheep is injurious, and as this is most frequently prac- 
tised in soft, rough, boggy lands, .which are fittest for 
black cattle, it is still worse, for they break the surface 
of the ground with their feet, and bring up mire and 
dirt, which taints the grass. 

Another cause inducing rot, is breaking up large fields 
for corn, in the sheep-walks, and after they have been 
quite exhausted by cropping, laying them out again for 
pasture. If the first summer thereafter happens to be 
dry, very little, if any thing, grows upon them ; but if 
it proves wet, there is also very little grass; but a great 
deal of sorrel, chickweed, and other weeds and trashy 
which the sheep are very fond of, and are full as soft; 
watery, and as injurious as tath. The consequences 
are often very bad, and as the ground is never quite 
sound, until it is covered with the same thick, short 
'grass, and regain the same surface it had before it wa^ 
broken up, it will require five, and in some places, seven 
years before it recovers, 

' There is' still anotlier cause whieh oftfen occasibns 
great loss by rot ambng Highland stocks, and ' that is, 
when sheep are severely pinched \vith hijnger in si storm. 
This, as h^ already been stated,' is somettmes donsl- 
^ered as a distinct species, unfier the naiiie* of Bmger 
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rot ; an opinion which Mr. Beattie thinks should he tc-» 
ceived with some limitatioh.-^It is certainly true, that, 
in soft grounds, the rot is apt to hreak out with most 
violence after the sheep have heen starved in a storm ; 
but when they are so famished, they devour the tops of 
rushes, broad bent, and every thing that appears above 
the snow, and when they get down to the soil, aftei^ 
casting the snow, they gnaw up the roots of the grass, 
. and break the very surface of the ground, iswallowing 
sand and mud, and whatever comes in their way ; sothat^ 
although it is undeniable that the rot often breaks out 
most violently after a storm, and tha^ it will then appear 
on ground where it is unkiiown at other times, " I am 
still slow in believing,'* adds Mr. Beattie, *^ that hun- 
ger itself, unassisted by any deleterious food, will in- 
duce the rot I rather think they are poisoned by being 
reduced to eat such unwholesome fbod as they will not 
touch at any other time ; for in the course of my expe- 
rience, I have several times known sheep, when shel- 
tered by a rock, where they could get nothing, over- 
blown with snow, and lie there until they had endured 
^unger beyond credibility, and yet be got out alive^ 
and prove quite sound afterwards. I have likewise 
known sheep on a very sound ground, where the surface 
was firm, and no tath or bad food to be got, so reduced 
"ty hunger in a storm, that they died of downright hun- 
ger, and yet. as free of rojt, as the day they were lambed, 
'^nd the 9tocl(:- that suryived, proved as sound as any 
^tock in£he kingdom*?' 

Other mieftfrtunes' affect only individuals ; but a hard 

iind setpre winter brings a whole stock under its ravages ;. 

(hunger and'fittigue waste their strength, and subdve 

*.»■:. .' -.^ .' .' . their 
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thtHx y^ar*; this excemvt frosty benipub ^nd iecfj^ 
ib(s ifery jsypring^ of \}fe, whicb^ for irant pf fat^ f^Fe ;aow 
esipQse^ to the mpping gaJes. 

. Ofep(tpckii)^ opef^ajtes jne;»rly in tb« s^pie w?y ^ a» 
i((9cni9,.^ the inore they lo-e straitened for food, tbe^ 
m^9iS&r the surface they sdll ^o, and the more ^^nd^ 
jpi^ 9pd roots of tft(h will they swallow ; aad j^lthou^h 
it .fieems »pt ^^asy tp dcternunp, whether mud of itself 
will iotrnducp the rpt, ^s fijuei/ep uever swallow wy of it^ 
bvt mhexi they b^^ve thie tainted rpots of the tath along 
WM;h it, yet as it ii» ^ ipost unnatural fopd, we may cer- 
l^ly x^oQclpde that it ^ m^h^lesoii^ 
. Qvarstoc^ing spoils s];ieep qf all ^ges and descriptions* 
Hungering' in summer ends in starring in winter^ and 
in king continued severe we^ther^ the whole may he iii 
4angpr offing lost* 

Whoever injures the cpnstitutioii^ or tepds^ to debili-r 
iate ^heep^ also renders them more liable, to be aff;ec);ed 
with ^ i;pt. Nothing conjtributes mo/e tban^ a coursp 
jof cbaiigeable weathpr from oi^e ^extreme to another, .to 
waste sheep, and nothing is more d^fl^cult to guard 
against, which h^s given rise to the pip^erb 

Mooyafrost, monya.thow^ 
' .Soon n^a]^ moay a rotten ewe. 

Overheating sheep in aniumn by aeiror^.-doggiiig,. or 
t^sh and incon^erate management, i^M abo the wor# 
efiects in breaking their .spirits, and wQonuingtbmr con- 
cftitution. Kver afterwards^ they feeid ojdy on. soft tatby 
meat, which always insures rot in the .^viip^, £Iw«^ 
zoA especially gimmeis, ndnch bave b^en debUitateii by^ 
being. milked, er jsncked too loog, im^moohf su£((^. 
The sDtfmey.be also considered 99 an bereditviy ^isea^ 
at least the lambs of tainted ewes are neyer sounds 

Thft 
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"th&.x^V nSveV afi&cJts' sheep Whicfr W^f plenty of fodft 
iteid gofod Atdt^. Heitce pet sheep itever sttffef Irojli 
ir, atlthoagh their food h oftetf of a vety improper aac- 
tvM. It ii ailmost ttnknoAVti on hard dfjr sheep kftdi^ 
where the watet ruiis off acs ^66n ds it fkll^ ; aXid shee^ 
that hive at cei^s to the shores of the iMa, ot td safic- 
ttrttrshe^, ate hardfy troubled with it. Gte Wafts ^wlrere 
lieadi abotmife, it IS not common, allikcmgh it is fin^quent 
ofv gtieh hiiUin the same neighbourhdod, eqti^lf dty'; 
nor is it very pfevalent on nioissfes, notwithiitandlng their 
excessive moisture. " This fetnark,'* says Mr. Siitg^4 
^* may 4(icount for th6' wdl-faiowrt fact; that iti tftie 
Highlands of Scotknd, die rot isr little known, althotigik 
the climate is moist, and there are great tracts of wet 
soils; but in these walks there i^ plenty of beath^ an 
immense extent of sea shore, along the Vast and nume^ 
tovii arms that run from the sesl, and intersect that 
mountainous district^ and viiry large tracts of dry rctekjr 
aheep-walk interspersed. These foi^tunate circumstances 
tender the pasture of the Highlands of Scotland sounder 
from rot^ and safdr from storms^ than the greeh walkn 
tf the Cheviot hillsi or tho^ of the head of Roxburgh 
fltnd Dumfiies-shiiie." 

" The coincidence of rAtik tath grass, wet stAh^ turn- 
mer-flooded lands^ soft grasses in rich land, ^nd moist 
seasons-, in producing this di^se^e, is striking. I re^ 
M^rk two cii^cttmstances, in which aH these causes of' 
fet seem to coincide. One is a superabundance of fluid 
in the food ; and the other is a deficiency of free sun 
and aii-, to elaborate the plants. Both these chanlcter^ 
must constitute real defects in die grass ; and they arb 
both apparent, less or more, in the tath rank grass, 
df all sheep-walks } in the produce of soi^ oatutuUy too 

wel^ 
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Wet, in that of lands pushed inta excess by siunndf 
floods ; in the soft grasses that rise thick and quickly ra 
rich soils^ containing too much moisture ; and in die 
general growth of wet. seasons. Even in overstocked 
|)astyres, ther^ are tufts of rank grass arising from ani- 
teaal manure lying in superabundance on the ground, 
which must b^ liable to the two objections above mea^ 
tioned. When vegetables rise too fast, and too thick, 
they are never wholesome ; over-manuri^ corn or po^ 
tatoes are unpleasant and unhealthy food : even thti 
trees that grow in soils excessivdy rich, and want free 
sun and air, become what the wocdmftn calls crashy, or 
spongy and brittle in the grain^ and unfit stand in du«> 
rable work. ^; • 

^^ These defects in the vegetable substapce and or^ 
ganization, are only comparative. The grass that rots 
sheep, is also unfit for posting horses, and breaks their 
wind: it even retains tliis defect, after it hsis been made 
into hay; yet in this st^te, it may answer working 
horses^ whose pace is slow^ and exertions moderate* 
But for milk cows, it has not been ascertained, that 
sheep-rotting grass is in any degree iigurious. The ex- 
cess of fiuid adds to the quantity of the milk^ and is 
thereby drained off; but the quality of :tli0 milk is con-^ 
fessedly inferior. 

<^ It is well known, that tlie combined influences of 
light, heat, and air, are necessary, to perfect yegetaUe 
substances ; and even to maintain their health and spe* 
cific characters. It is also certain, that in order to have 
them sufficiently prepared in the laboratory of nature, 
they must not be unnaturally pushed forward into rank- 
ness, but must have proper time allowed them to vege* 
late. A single stole of corn growing in a dung hiUi 

hiJl 
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hy i»c(^s.pf i^aQurpi apd rou instead of ry>eniQ^. Ex- 
c^ss of fl^d is manifest in all th^ J^ii^ds of ^r^s that in- 
duce si^eep rpt ; tfa^y also appear to be defective ii^ 
fibr^, as ^$ce$s of fluid Sjee^ns ip im^)!;, ajid th^ir spf^. 
tiess fiui^],er indicates. But assuredly ^e juicps ^^ 
Pffts.f^e imperfect in pther qualities also; their ran^* 
ness appearij9g to inip^d^ that regular process of natur49^ 
iu the coarse of which all their parts arrive at matu* 
pjtjf. The saj) appears tp h.^ prppelled to excels; whil<^ 
llie necessary secretipn?, tr^pspirptxQns, and absorption^ 
aie a^ .the same tio^e di^iitu^b^}!. • . 

.<' J)i^ defjpcts in^^e g>]|9^p pf suom^r-wa(^Ced land& 

may probably become wiore conspicuoiis, by reason .p? 

the extm9rdinaiy ¥eget$iUop |thai takes pUce ^t this.pe- 

liodi and pusl)e» the ^isiog grass ^to ^igher d^^ees c^ 

excessive hucupanc^- Plaats watered inaMtumn extend 

^irxt^ts greatjy^, iadeed, p.d are th^reb^ in re^i- 

j)es$ to push up vigorously next spring, ))vt th,e ascei^t 

pi sap ix^ Jthe stalks is chec)i:ed by the s^^ason. ISpriog 

.ifatering both e^t^nd^ and feeds the root an,d stock; bvit 

4iativre at this Reason requires the. large si^^pplies of pipip- 

tore with ybich ,tbp ^arfh abojjnd^, for /parrying up thp 

Itj^^axKl leaf of gsst^^ i whereas in suaxpDei*^ ^h^ re* 

qi^^res ^apre ;^uu; ^ onder ,to jfprw apd ^^^Jl^ ^ 

^e^. .fccpjrdiiigly we ^ee^ .t^at a veiy. dry sprii^ 

,^dj9^tsg^5fnjier, appear to pvert the^d,emandap^ na- 

^poj^ 4^ 9fP -fetfij -to ,tlje crops qf gra^, in point pf 

. %i]§iitity apd quality alsp. It wis^ also be observed, 

.thf^ «thp leaves of plants transpire most early in their 

. fea^g, jm^ p??^^)^^' ^^^^ ^ pprtipn of tb^s po^var; they 

,V^ ^^in^^f^ !^.^ l^ju^l^d uj^ofe. in suin€n.er by ej^c^ess of 

. Vol- S^Y.^Szcjpigi i W£^.; ./ Z;s , • . Bui^, 
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fluid, (bail in spring. When they can more certainly 
throw off the excess. If these causes are not thought 
sufficient to explain the superior comparative defects 
of summer- watered grass, ahove those of grasses watered 
in autumn or spring, it should be remembered, that 
though the fact is well known, the attempt to explain it 
is almost wholly new. I shall therefore add only the 
following remarks : that though moderate waterings are 
useful and necessary to feed grass in summer, yet ex- 
cess of water destroys it more quickly at that season 
4han at any other ; and excess of water, together with 
stagnation of air, and obstruction of light, at this 
period, are so visibly injurious to the quality of soft 
grasses, as very soon to reduce them to a putrid mass. 

f' But there seems to be another obvious cause of 
danger to sheep from summer-flooded lands, pastured 
\y them immediately afterwards. The spawn or eggs 
of the livar fluke are most probably conveyed upon the 
grass by this operation, and afterwards taken into the 
stomach with it. This may readily happen by summer 
waterings whereas, there may be no spawn to float in 
the fields in spring, and if wafted thither by harvest 
waterings, the frosts of winter may destroy the animals 
l)efore ^he spring following. Thefasciola hepaiica must 
be bred from spawn conveyed into the seat where it Is 
found, by the blood, or some other channel ; for we 
canfiot admit of equivocal generation in the production 
of this insect; &nd I see no way of accountiAg for it 
more naturally than the above. Rotting grass in gene- 
ral, and particularly summer-flooded pastures, eaten off 
immediately thereafter, operate probably, not only to 
prepare a nidus for the fluke, by rendering the liver of 
l^eep disep^d, as w^ak stomaclis Iqaded with phlegm, 

breed 
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breed ^firorms in children ; but also to convey the spawi^ 
of the insect itself into the sheep's body. The admission 
of this account of things would furnish an obvious ex* 
planatioB of certain interesting iacts relative to the rot, 
fQr which no cause has yet appeared. 

The deleterious effects of rot grasses upon sheep, may 
be feurther illustrated by the following observations. The 
grass always loses a very great proportion of weight when 
cut green and dried ; not less, generally speaking, thaa 
seventy parts out of a hundred ; when sound healthy 
grass, taken at the same time^ loses only about sixty 
parts out of an hundred ; or less, according to the de- 
gree of its maturity. This excess of watery fluid in rot 
grasses accounts for the observation that has been often 
made of them, which is, that they scour sheep, rather 
than feed them ; an effect which is very injurious to 
these animals. 

<< It ought also to be noticed, that a ewe that is giving 
3uck to a lamb, can safely bear a greater proportion of 
fluid in her food, as theinilk operates like a drain for 
it ; which may counteract the dangerous effects of ^x« 
cess in this particular, as happens to a milk cow ; but 
cannot prevent the bad effects of grass, in other respects 
unhealthy. Only, it is possible to believe, that the 
strong appetite and digestive powers of an animal giving 
milk, may overcome dangers in the quality of its food, 
which might otherwise have, manifested bad effects. 
And if ewes and lamibs be in less danger than other 
sheep, from grass having a tendency to produce the rot, 
we may probably find this a rational account of that dU* 
tinction.'' Mr. Singers. 

It is not exactly ascertained, in how short a tispte a 
aheep may be infected by feeding upon tainted gmas^ 

Zz 2 «1 was 
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** I was upon a reference,** says Mr. Beattie, " when i 
witness deposed, that he had tiiown sheep tainted iti 
one night, and assigned as the cause of his knowledge, 
that he saw a parcel of wedders bought by three iheit 
off a very sound ground ; the men divided them into 
Aree lots ; the grounds they were to pasture theni upon 
were ail equally sound ; but one of the lots having far- 
ther to go, did not reach its pasture that night ; it was 
therefore inclosed at dark, in a cow-fold, and taken out 
very 'early next moiling, and put upon its pasture. 
Several of that lot proved unsound, but none 6f the 
(Other two lots. A night seetns to me rather a shoit 
time, but I have seen some instances, which iilcline toe 
to believe that they will catch it in a week, although 
for the toost part, it certainly requires a longer time." 
On this subject, Mr. Singer^ quotes the following fact 
from Mr. Arthur Young. Twenty South Down ewes 
were lost by rot, which got into a siilnmer-flooded mea- 
dow, in Sussex, only for a single night before dropping 
their himbs, while the other ewes which were kept out 
till they had their lambs, which happened about Christ- 
mas, or soon after, were then admitted into the* same 
Meadows without danger. * * " 

* With regard to the season in which sheep are tnost 
exposed to the danger of being tainted, Mr. Beattie has 
'the following observations. « In summer, as the Influ- 
"eace ^of the sun is strong. Unless it proves extremely 
'wet, there is not much danger ; ito harvest, Especially 
tkle latter end of it, if the vi^eather is wet, mild, and 
""growing, the danger is very great; it is equally so in 
the beginning of winter, as long as the'weather contl- 
•*liiies'soift ahii' growing; but so soon as the frost sets in 
•%ii'riy, tfcte tfangeris over ; the Utth,it may be remarked 
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^rotn its !ioftness, is ribw slirlvelfed tind' WlhiMPed- alm'o^F 
io nothUig, the no^i^us moistare is qtft^ exh&ufited^ 
tnd ih6 slreep arc not fed fbtid if it j st? tKkt utiless thfejf 
tre coiripdled to tear tip die roots df Itlii a stortn,'tter6 
is iitt!e dajngcr to he apprehrtdeA fi-6m it iti wiiiti^. 
But in spring, ^specially in March ^d. April, if the 
weather is soift, the danger is great ; for the sheep are 
fcommpnly in a tew state, from coming fflfongh the win- 
ter, the ground is then, bare, and . i( tatl^ arise, it is 
young, soft, and watery, and the sheep, from scarcity 
of food go to the ^ty roots of It; aiid .U^er an ewe has 
lambed,^ she is often so straitened to support herself and 
the latnb, that she devours all she oan meet wilih, anA 
IB v6ry apt Io -catch the infection." 

" It is impfosbible to say, with any d^gr<^ df ^ptidcisioi^ 
Im)^ stoh it ii^ill <iiseoVer itself ^er infectkiA i it is s^ 
various in different sheep, different groteds, and differ 
fent seasons. Some that have cofitracted the taint ih i^e 
•end of harvest, will shew evident marks of it 4n February, 
-and die soon ; others will live till Whi^unday, and 41^ 
'when the weather turns warih. Sdnieof Ihem Will^eeiA 
-to be toIer«Lble sfa^p a^ long as th^ apetmcKpt, §^A 
ufter clipping will efease to thrive. If ^^^tdint iias^beeil 
-pretty general, they -will continue dyi^g through the 
whole year ; but if it has been 'but 'Slight, and a <k^ 
'suflinict should succeed, theirconstitutions-seem to re- 
cover, and they wilHivefor several- years, and take on 
flesh, aiid thrive just as well as sound ^heep ; but .at- 
'thotigh-thedisorder is dormdnt, Itis still in their frame ; 
for which reason, experienced* shepherds, whdn titcjf 
^vfe* any suspicion of their stocJk being tainted, draw 
• out and sell many^more ofAem than at any other titne*; 
<Ttteitherdo they thus any injury to those -that l>uy tbeAi 
^•''•^- for 
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)(br£Bad^og;:fcrwheii thqjrve in this it«te« theywiH 
Ided^ in wacm fine pasture, nearly as fast as apy sheep; 
hvH^ wbeQ.thfgr temain upon cold Highland grounds, 
ihej can ncrer endure honger^ hardahips, and winter 
^tomoBf like aonnd ihaep» and still die rotten at last" 

TO BE CONCLUDED IN OUR NEXT. 



List of Patents for Inventions, tCc. 
(Continued from Page 288.) 

M OHK DlCKINSCW, of the parish of Saint Martin Lud- 
gate, in the Cit^ of London, Stationer ; far certain im- 
provementa on his patent machiiiery for cutting and 
placing paper ; and also certain machinery for tiie ma- 
nufiKxture of paper, by a new method. Dated Janaaiy 
1 9^ 1 809. Specification to be enrolled within six months. 

Georoe Finch, theyowiger, of King-street, in the 
parish of St^Anne, Soho, ii^ the county of Middlese^r, 
Orcis Waayer ; fi>r certain methods of manufacturing 
V^f^jous-kiad^ of metal laces, so : as to imitate gold and 
ailver lapes ; and gko of manufacturing gold and silver 
opei^ laces. Dated February 4, 1809. Specification to 
be eorolled within one month* 
. Thomas Potts, of Hackney, in the coun^ of Mid' 
dlesex, Gentleman; for a new process of freeing tarred 
ropes from the tar,, and rendering it fit for the use of 
the manufacturer. Dated February 4^ 1809. Specifica^ 
tipn to be.enpilled within m iponths. 

Frbderick Auert WmsoR, of Pall Mall, in the 
citf of Westminster^ and county of Middlesex, Esquire ; 
j^ certginjmprovemeots upon ius former patent oveoy 

8tOT% 
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Aote^^ or ap]^«Btii0 f or <»rboaiMiigdt»ofbttf Iriirfiidi? 
and combustibles, and leducing them into^supedor fu^ 
of coke and charcoal, as well as fo£ eaEtntottng atkft 
toving, during the same process, th^ oil^ tar, pyrolig** 
neous vegetable acid, and anuoAUiiGoalliquors; aniib 
for extracting and refining all the inflainmable air or 
gas, so as to deprive it of all disagreeaUe odour duriiig 
combustion, and rendeving the-gaa ttsiitf aiAulBirjr ibr 
human respiration, when properly diluted with atno^ 
spheric air. Dated February 7, 1809. Specification to 
be enrolled within two months after the conclusion nf 
the next Session of Parliament. . .i 

WiLUAM CoNGREVE, of CeciUstroct, in the Stxahd, 
in< the coonty of Middlesex, Esquire ; for a mode of 
construction or arrangement for any building, so^asto 
afford seonrity againstiire, with otiier advantages. Dated 
Februaty 7, 1809. Specifici^ion to be enrolled wilhki \ 
one month; 

AitCJiiBALD Thom$on, of Manchester, in tbe.countf 
palatine of • Lancaster, Engineer ; for >certun improve* 
ments or machines applicable to: various kinds of spin- 
ning. Dated February 7, 1809. Specification to be 
enrolled within four months. 

WiJLUAM Ev£RHABO BaronDoornik, of Old Lisle^ 
street, Leicester^-squave, in die. county of Middlesex ; 
for certain iaqirovenients ia the manufacture of soap :to 
wash with sn water, widi bard water, and with soft 
water. Dated February 7, 1809. Specification to M 
•aroUed within six mondis. 

John StsaB, Leith-watt^ . Sdiabui^h» Card-manuw 
'ibctuarer; for a method of OAnu&cturing cards which 
are employed in thr'catdiiig'Vird spinning of flax, tow, 
irooly eoetdn, imd silk, so as to combine the (^ality of a 

fine 
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, iAMf^ Qai4»»^fal AUbovwgb Haicb, in tbe cpnnt}^ 
tf £q^m» £|c}MQP( :i9r % buiMing o£ » peouUar coo-. 
fltorufiiioDi far tbfe f)iftrpose of burning coke and Ikatr 
iprbettiby tbdt dupficOnouis heat ptibt ftra ufl»d in bumkjf 
Ihi oAiisi api^M to ^umthe linie; arid al^, i»iifird)y 
Mck'AroiaiLjtte rendered perfieto»lv ftDdiR>^b be de- 
s^nuBates, 7%tf Unsoniafid fenpeiwd JSiH». Dated Fe^* 
Wuaiir 15^ iB^Sb -^pecificalioii to 'be jenioOed vi^d 
five months. 

/ M&ntsi H909£B/Qf Widw/orth, in ihe fionnty of 
SuvJsy^ £l«ntlen)an ; f or a^lbeiMukneter, 9r oKtehine for 
escaerlnning the lieat^f btkers* ov^ns, and various other 
{Hicpases. fiatedFebsoaxy <t3^ Ifi09. -Specificaiifm- to 
Jbe.€iiirdlLBd9Blhiii oneiBibotb.. . . «' 

. David Meade Randolph, a citizen of Virg^ma, ia 
tiae Unkind fiiat»i of. America, , foot. at present iceading 
iiear QoIdea-square,« ip thtf-qouiity of Middle&ex,. Marf 
duant ; for a ihethod ofonasia&cturiag aB loAids of faoots^ 
5boea, .aodjother fisticles, ft)y;mfaiin4if a .aidi&titnte fat 
thread made of hemp, fiax,.or4»tbeKg;^alniB.. .Comtnuni- 
<;ated (6 him J>y a. frieaid and CDcrespDndeait^xesidiog 
.yntfain ithe Untried SiaM; iB^ted JF^rtnjy 21, l^Oih 
.Specificaiboii to be enrolied iRidbin one nnpBtfi; 

Jctf£PHilBT79 Af/S£nukfoixi, in.i^ cauiitjiKof Esser, 
dCaUco Printer ; fcir a/metfiqd of producing^ fast greens 
on cotton, and various other aakiitou Ekated Jebfuaiyaii 
liftQ&j ' fipiic^icalid» j^b^lfinroftedinritlnaoiie month. 
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No. LXXXIV. SECOND SERIES. Mny i»09. 

Specijicatim of the Patent granted to Edward Steers, 
r4if the Inner Temple^ Esquire ; for a new Mtthodf 
directed by Machinery y of using tbi Screw^ by mkkh 
■ ifx mechanical Power or its Motion is Creased. 
Dated March i, 1 lo^. - 

With a Plate. 

1. O all to whom these presents idiall ccnne, &€. 
Now KNOW Y£, that in compliance with the snid previso, 
I the said Edward Steers do hereby declare Ae fottow- 
ing to be a description of my invention 'of a new me- 
thod, directed by machinery, of using flie acrcv^, w. 
The new method of applying the mechanical power of 
the screw is, in the first place, by the screw and nnt 
being made to revolve together etdier ii^ Ae same or in 
a contrary direction. If they turn in th6 same directioti, 
the one somewhat faster thian dre other, ah tireiiease «£ 
power is obtained ; if in a contrary direction, tbereis an 
inciease of motion p^odircefl. In die seeond jplaoe, Ae 
ToL. XIV.^-Secokd Series* A a a new 
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sew method is, by two screws, placed opposite to each 
Qtlier, revolving together in the same circular direction, 
or in a contrary direction, their nuts being fixed ; or, in 
the third place, by their nuts revohing together, the 
screws being fixed. 

The machinery necessary to direct the operation of 
this new method, must be such as will turn the screw 
and nut, or the two screws or their nuts, one quicker 
than the other, in the same direction, or such as will 
turn them in. a contrary direction. There are v^ious 
modes of producing these effects, which' an ordinary 
knowledge of mechanicks will sugQCst One mode the 
following description and the annexed drawing will ex- 
plain. 

The wlieels A and B, fixed upon the nut A and screw 
B (Plate XIV. Figs. I and 2,) are of the same diameter, 
but the wheel A has one tooth more than the wheel. B ; 
they are turned by the same pinion C. Now, suppose 
the wheel A to have 101 teeth and .the wheel B 100 
teeth, then, when the wheel A ha^ made one revolution, 
the wheel B will have made one revolution and the one- 
hundredth part of another, consequently the screw will 
have risen one-hundredth part of the distance between 
two of its threads, and the increase of power obtained 
by this new method will be in the proportion of 100 to 1. 
-Now suppose there be another screw D and nut E re- 
\ yolving round a pin in the centre of the upper part of 
the screw B, and suppose to the nut £ be fixed a wheel 
having 102 teeth, and to the sprew D a wheel having 
101 teeth, then, when they are turned round by the 
. same pinion, as soon as the nut £ has made one revolu* 
tion, the screw D will have made one revolution and the 
one-hundred and first part of another revolution, by 

which 
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which operation the nut E will be lowered the one Ymot* 
dred and first part of the distance between two of the 
threads of the screw. The turning of the two first-men- 
tioned wheels then has the effect of raising the nut E ; 
the one-hundredth part, and the turning of the two bst* 
mentioned wheels the effect of lowering the nttt £ the * 
^ne hundred and first part of the distance between two 
q{ the threads of the screw; consequently, when the wheels 
are turned all together once round by the same pinion, 
th^ effect will be that of raising the end F the ten thousand 
one-hundredth part p{ the distance between two of the 
threads of the screw, and the increase of power obtained 
by this new method will be in the proportion of ten 
thousand one hundred to one. The two wheels in the 
small frame G, which is attached to the large one by 
binges, are to be used when it is required to produce 
an increase of velocity : for this purpose the |)ihion C 
must be raised upon its axis^ so as to be disengaged 
from the wheel A, and the wheels in the small frame 
must be brought in contact with the pinion C and wheel 
A, ($ee Figs, l and 3,} so that the pinion C may turn the 
upper wheel in the small frame, and the lower wheel in 
the small frame turn the wheel A : the effect will be, 
that of turning the wheels A and B in contrary direc* 
tions ; the screw and nut will move in opposition to each 
otherj and the end F will rise by this new method with 
increased velocity. 

Fig. 4 represents two screws, with their nuts placed 
opposite to each other. Now suppose the screws to be 
turned by machinery similar to that already described; 
their nuts being fixed, then^ if they be turned in the 
same circular direction, one screw will advance and the 
Other recede ; or if t}iQ scre:ivs be fixed, and the ma« 

Aaa 2 cbineiy 
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chimflrji api^ied to the nuts, dien one nut will advance 
aad the other recede ; but, as the motion of one will be 
qoicher than that of the other, they will gradually ap« 
pSroaohifHd theM will be an increase of power procure^i 
as was explained when the screw and nut were supposed 
to tev6lTe together. 
In witaess whereof, &e. 



SpecifUatum of the Patent granted to Joseph AntHdnv 
Bbrkouus, qf Denmark 'Street y in the Parish of Saint 
Giles in the Fields, in tlie County of Middlesex, iVatch- 

. makers for a Method of making infallible repeating 

Wqtches, 

Dated October 31, 1BO8. 

With Engravings, 

X O all to whom th^se presents shall come, &c. 
Now KWOW YE, that in compliance with the said proviso; 
I the said Anthony Berrollas do hereby declare that the 
nature of my said invention, and the manner in which 
the same is to be performed, are particularly described 
and ascertained as follows ; with reference to the plates, 
figures, and drawings numbered 1 and 2 in the margin 
of these presents, and the letters therein njentioned and 
thereto affixed, and which are given in order, the morfe 
fuUy to explain and disclose the nature of my said in- 
vention; that is to say: 

First. The outside of the watch resembles common 
watches, except the pendant T, (Plate XX^. Fig. 1) which h 
mounted with a button, consisting of two parts, C and X; 
the lower one X does does riot mote, and the upper one C, 
having an endless screw annexed to it, turns round and 
comes out to the extent of four turns, and is cut in four 

and 
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turns and a half. The upper part of th^ button C, being, 
turned to the rights screws off from the lower part X, 
and operating upon the hour rack A can be contintte4 
t© be unscrewed until it has struck the hour which the 
hand indicates, when it cannot be further unscrewed. 
The same part C, being afterwards screwed to the lefit 
to bring it back again to join the lower fixed part X, 
operates upon the quarter rack B, and quarters ar^ 
struck in the same manner as the hours until the part 
C is completely joined to the part X. The piece W 
4vaws piece B back to its former station. 

Secondly. The movement of this watch is the same as 
lliat of a -common watch that is not a repeater, see ig. 8 
. No. 1. The wbcel^works ace of the same height, which 
is not the case with common repeaters, in which the 
operation of striking being occasioned by a work in the 
movement c<miposed of five wheels, five pinions, and % 
barrel and main spring, Jiecessarily cause the movement 
wheels to b^ smaller, and this injures the solidity of the 
work, attd augments the labour. The sort of escapet 
meni to be used is optional. The hammer which strikes 
the hours and quarters is the onty additional piece which 
is in the frame of the movement, and which distin* 
guishea the infallible, repeating watch from a common 
watch not a repeater. 

Thirdly. The motion i& composed q& three principal 
parts, the first. A, No. 2, contains the hour rack ; the 
second, B, the quarter rack ; the third, C, the pendj^nt 
and endless screw. The piece C turning on itself in 
manner pointed out No. 1, ascends perpendicularly, and 
is kept in that perpendicular direction by the piece E, 
wl^ch performs two objects, for the interior of it fonqs 
the catch- work of the screw, whibt the exterior is fixed 

by 
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by t\¥o screws on the pillar plate, and when the piece 
C is tanied, acts uppn the piece A, and gives it in cii*- 
cular motion, first by means of the piece D D, whose 
interior part is caught in the notch at the extremity erf 
the piece C, while the exterior part of it is caught in 
the piece A ; secondly, by the piece F, which holds the 
piece D D in a groove ; thirdly, by the piece G whidi 
is fixed to the pillar plate with three screws, and under 
which the piece A is fixed by means of a pivot on wbicb 
it naoves. The piece A being thus moved, catches^ by 
means of twelve teeth cut in its interior part, thq piece 
H, which pots in action the hammer Q. (see the print, 
No* 1.)) which strikes pu the piece R, which is a bell 
flprtng fixed by t^o screws to the extremity of the piilaf 
plate; The piece A passes under the piece K, which is 
a brass bar with two screws to keep piece A from 
Bsing. In order to give a free and steady motion to the 
piece A it is operated upon by a pivot whiph is^tened 
to a spring U placed in the inside of the pillar plate, 
and which pivot, passing through a boh; in the piikir 
{date, causes a steady friction under the teeth of the 
piece A. The piece A is regulated by the piece M, 
which is the same a& the. star and hour snail in commoa 
repeaters, and performs the same functions. The click 
of the star N and the spring of O communicate in the 
same manner as in common repeaters. The piece M 
opevsites oa the piece A by means of the piece V fixed 
by a screw in the piece A, and thus moves the rack in 
the piece A forward as the hour snail moves forward. 
The quarter piece B which is fixed on a pivot falls on 
the'piece P, and is brought into its place again by the 
piece A, by an easy frictioq, the design of which is to 
draw back the piece B when the piece C is turned from 

right 
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right to left, and to bring it back upon the rising of the* 
quiirters piece J, when it is turned from left to right to 
obtain the quarters. It. is forced upon the snail of the 
quarters by the spring L fixed on the pillar plate;. 
At the same .time that the piecq B is brought back over 
the piece Jj. it communicates by a^top with the snail of 
the quarter piece. P which spail is the same as in common 
repeaters. The piece J and. the piece H are kept in 
their respective places by two fixed springs, viz. that of 
the piece. H upon the plate?, and that of the piece J. on 
the piece K. The pieces J and.H are on the sanie 
pivot, which forms at the sam^ time the arbor of the 
hammer. They obey the ^notion of the piece C as de- 
scribed above. 

And in order the better to elucidate the nature apd 
superior utility of my said invention, I do make the fol- * 
lowing observations, that is to say : . 

Observation the first. The old repeaters contain five 
wheels more than the common watched, besides five 
pinions and a barrel and main spring, which are all ne- 
cessary to put in action the motion ; ,they also have two 
hammers to distinguish the hours from the quarters* 
Whereas, the new repeater is composed of the common 
plain movement and wheel- work, with the addition 
only of a hammer, which is placed in art insulated situa- 
tion, having no communication whatever with the wheel- 
work. 

Observation the second. The old motions being s6 very 
complex, are in their nature liable to be out of order 
from the slightest cause,^because the chain o^ t^e motion 
which winds the main spring of the repeating work is 
easily brokein by means of the pressure, its very struc- 
ture, and its attendant friction, and lastly, because . the 

action 
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action of it depends tipon the main spring au^ wheel- 
%pork, the latter cff which is apt to be disdxiered, and 
Ae former snaps, and breaks of itselC Whereas the 
Mwmdtion aets in itself> and has no dependance oh 
%rii0^work» or any other piece that is 9uA»ject to be 
liroken ; an endless screw sets the two ehief parts in 
motion which pfoduees the effect of striking the hours 
«nd the quarters, and all the other pieces are- designed 
only as collateial support to the two prineipal ones, 

OhservatUmr the ikiii. From these observations, the 
Miplicity of construction in tibe new repeater, is 
'indent, and of course a grc^at dimitiution of useless ex*- 
pense to the manufacturer. And I do hereby declare 
that my said improvements are capable of being applied 
in a variety of other forms agreeably te these presents, 
ivhich ^U readily occur to any competent workman who 
shall have perused the same. 

In wkness whereof, &c. 

,ai»^fa • .■■■■.t-ii. ' ... ' , 1 ,,«, I.I. ^■■11. 

Specijication of the Patent granted to John Brown, of the 
Parish of Saint Andrew Hubbard, in the City of Lon-- 
don. Stationer ; for Improvements in the Construction 
of a Press for Printing Books and other Articles^ part 
oj which maxf he applied to Presses now in common use. 
Dated June 2, 1807. 



With a Plate. 



To 



all to whom these presents shall come, &c. 
Now KNOW VE, that in compliance with the said proviso, 
T the said John ]^rown do hereby declare that my said 
lavention is described in the drawings and description 
tbeireof hereunto annexed. 
Ir^ witnesi whereof, &c. 

Fig. 
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A, -Fig. 1, (Pbte X,Vfi). isjL ,iMr^.flaa^;^9f cast 
iron,; (pt.my otlier fit. mj^teri^i) ^idb A^.jcaf;^ .with ,B, 
in one hqiy\ C is a bed m^ade of i^tirpti^ or ai\y 
other proper niiatei*i$l, vxluch fti^st h^, %qf d true, ^y 
the types to l«y on, ^^t, I, Fig. .2. J) is^e .£oUqw«r> 
which gives the pressure Qn the types, a#d is ,^jf^,tp • 
the screw. E is a.guiflefor the sc^-cw, with. a hole 
in it to .receive the bki^.^ p^^t of the screw, being 
screwed or otherwise fosf^ned to t^e ^ide of ^the press. 
F is a bevil wheel and pinion, ^with a haadle to giv^ 
.motion to the sg-me fi:^ed on /^ ppipdle or.sh^t, ffii ib^e 
top of which, G is a rigger, .gheve, or. cylyjcl^r, vyiijh 
a catch or cUitch to ifhjrow it out gf geer.,wh^rt je- 
.quired: the rigger being, fixed on a rou^ul . axis, the 
clutch on a square, and the, rope fixed to a Jleyer pn tbe 
screw. H ,the rope kepUng, or winding jpuiid . ^be 
rigger, sjieye, or cylinder, after ^t|ie j^rqs^ureis.giv/^n, 
strikes out the^atob, and Ipts t)ae,scre\y r<^yplve h^ck on 
the rouad ^uda by jai^ans of weig)it or spring. I^ Fig.. 2, 
is a cast iron. bed pr platforpi, .bqing (ac.ed true ibr the 
.type to.l^y on : tt^is cs^st.irvp .bed slides .out below the 
roller or cylinder, K ; which roller or. cj^lind.^r re- 
volves ro^nd, and. feeds the types, with ink. This roller 
or cylinder is covered with flannel, or any otlier prober 
els^tic sub.^taQce, ai|d then is.qq^ered w^^par^mqnt or 
vellum, or , other, proper, materials, to, prevent. the. i^k 
. .from soaring top far in, and, likewise, to giye,it a, spriflgi 
and softer wafds is covecpd with 4up^rfine woplfen cJotb, 
.(or any, ^tiher fit nifit^4al,)^fddit^uaUy she^ired ifje- 
jjcjHired, /pr the pj^jrpQse of receiving theink to sijigply 
...the types. L is a Jarge barrel cy cylinder, ,an4.^j^4Q 
, a ^n^all barrel, or cj^linder. The .laxge.]^ jrrel ot^^lia- 
/VoL. XIV.— Second Series, B b b det 
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der having received the ink firom a trough, M^ un- 
demeath it, the small barrel or cylinder rolls on the 
large barrel or cylinder, and distributes or spreads out 
the ink on the face of tlie large barrel, L 4 or it may 
be iiecess^, with * the small barrel or cylinder, oc- 
casionally to use a brush to distribute the ink, or lay the 
ink on the large barrel. The large barrel or cylinder 
feeds the barrel or cylinder K with ink, and the bar- 
rel or cylinder K revolves round and feeds the 
types by the motion or movement of the spindle, 
which moves the bed I. ' N is a platform on which 
the types are laid, and the platform or types slide in 
and out under the screw by turning the handle and spin* 
* die P, Fig. 3, which gives motion to the large aiKl 
small barrels or cylinders L, and also to K, which 
feeds the types with ink. O is a platform for a loose 
moveable Arisket ; which frisket is connected with, and 
slides in and oat at the ends of the iron bed, D, for 
the purpose of conveying the paper over the types. 
P, Fig. 3, is a spindle and a handle for moving the 
bed I, with the types thereon; which handle and 
spindle give motion, by means of a strap, or any 
other convenient thing, to the barrels or cylinders 
K and L. 

I also apply the barrels or cylinders K L (being my 
principal improvement,) to presses now in common 
use, by means of a fly-wheel and tntddie, which give 
motion to the two barrels or cylinders L, and distri- 
bute the ink which is reserved by the barrel or cylin- 
v der K, as above specified, and which barrel or' cylinder 
maybe rolled over the types, to feed them with ink, 
either by the motion of the hand or fly-wheel, or ia 

various 
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various ways, well understood by every competent work* 
w»an. 

My first improvement is on the press ; my second im- 
provement consists in my using barrels or cylinders for 
feeding the types with ink ; and my third improvement * 
consists in the loose frisket^ and the mode of using it. 

^ Treatise on the Diseases of Sheep; drawn up from '■ 
original Communications presented to the Highland 
Society of Scotland, 

By Anprew Duncan, Jun, M,D. F.RS.E, and J,L:S.L. 
(Concluded from page 358.) 

PbEVJENTIFES.— The most deadly lands have be- 
come comparatively sound, by proper draining. After 
this operation^ many parts of a farm,. which only pro- 
duced spirits and coarse grass, will soon l)ecome covered 
with the finest verdure. Wherever it is practicable to 
draw off great bodies of water at once, the method of 
the celebrated Mr. Elkington, of Warwickshire, should 
be adopted ; but in general the sm^ll sheep drain, as it 
is called, is preferred, sloping gently across the decli- 
vities of the wet soils. This, when properly executed, 
never fails to be of great advantage j and it is not expen- 
sive, as it may be executed for a penny every six yards. 
Jo preserve the small sheep-drain from destructiou, 
it becomes necessary tp destroy the moles. They arc^ 
very pernicious in. sheep pasture, and work much in wet 
as well as iu dry land. Particularly where it is drained; 
they destroy much of the best grass. From the lower 
^ides of the drains they cut passages to the surface of the 

* Bbb 2 soil, 
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«oiI, Vy whicli the water escapes, while tlie' mble-bills 
being washed over the surface, act as manure in raising 
tath. Tiie draihi themserves in time get cboaked, and 
perfectly yseles^. The moles must* therefore be de- 
stroyed, which experiencedt mole-catchers will do at so 
many shillings per hundred acres. Landlorid's and te- 
nants atis ecjtially interested in these improvements, and 
should go hand in hand in them. Thui» j when Archibald 
Irwin top|: the once rotting farm of Overdumfiddling 
from his Grace the Duke of Buccleugh, he engaged to 
dr^i^ put the rx>ty provided his Grace would extirpate 
the mdles, and it is now as sound a farm as any in the 
country. ' 

Low and hollow lands are often unneoesaarily .floodti 
where waters and rivulets run in a winding and crooked' 
direction, occupying perha})s ten times more sj>ace than 
they ought to do. Heaps of sand also collect in various 
parts of their channel, which accumulate until they force 
tlie waier to taTce a new cpurse, and on every increase to 
overflow the banks, covering the neighbouring' flats with 
sand, mud, &c. In such circumstances,, the channel 
of the rivulet should be deepened, and' made a^traiglit 
as possible. Upon certain parts of' the lowet ly/.ng lands, 
where the descent for the water is very gentle, and lit- 
tle more than perceptible, and where a flood is sure to 
overflow the banks, what are called j(?e^^ dykes ought to 
be rajised. These dyk^es may be made of turf, two and a 
half pr three feet hjgh, and a few yards back from the 
biinks of tbq stream, for the. purpose of more effectually 
preventing the waters from overflowing the adjacent flats. 
By this means a flpod would have its bed sufficiently en-' 
" larged, g,nd wc^dalso^in its course be confined to its 

propier 
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proper channel. Some sntall annxial repairs, which thdi 
shepherfls themselves might execute at their leisurcf, 
would he sufficient to keep these dykes in order. 

There are circumstances, however, in which draining* 
is prejudicial. **But I must here mdke a distinction,'* 
says Mr. Beatttcr. <* liP the surfa*ce is gre^, either hog, 
or soft ley, dtdiitrng is a principal' prieventire; but if the 
surface is Bkdr, tha< is, either peiaty nloss, or fl6w, it 
must not be attefmpted, as I bare found by experience it 
does muth'harm- • Pbr tbet^ is so'iriethrng strange in tfie 
nature 6f mm^^ grduhd ; the mbre^itaier that sti^nates 
upon it th^ ihore food ^for sheep it produces, arid -i^ 'n^- 
ver T^ill produce a*By thing that hki the shiallest teii* 
dency' to introSduce the rot; for' as it produces no graste, 
it can produce^ nd tath; but only moss^ lii^g> *i^d deeiv* 
hair; which are not only flmr sound food, but by com- 
ing so eaVly' (for the* liag will' dfkvr in the middie oF 
February, if 'thef ti^tHtt: is fresbj rri early Springs, will 
raise Highbnd shee^, thit have' plenty of them, to 
order, superior to sheep ttat feed in lower grassy lands; 
and as sheep puff tJhein'up by the roots-, they get more 
benefit from the clean white roots than fnim the sterns^ 
These all 'flourish most in water, aiid if you drain mosa 
ground, when you have it compJetely dry, it wOl be 
completely uselessj as it will produce nothing at rfl.*' 

On mkny rough IJoggy ground* a rtr^eed stock of 
sheep ahd black cattle are pastured promiscuously, the 
latter affording some profit, ^jut- the foritier proving of 
Iktle value. ' * 

The pernicious effedtis of nolt-tath have already beea 

■mentioned. Thfe reiiiedy is obvious. Avoid pakuring 

, cows, and mote Especially horses, among yoikr sheep. 

<* I have found by experience," isays Mr. Beiattie, " that 

far 
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far more grounds^ if properly drauned^ and kept clear of 
hoyrses and black cattle, will keep a sound stock of sheep 
than is generally imagined ; for although many people 
have tried the experiment, and failed, the reason seems 
to be, that they have never given it a £sdr trial. Ground 
that has been broken up with the feet of black cattle, 
and tainted with dieir dung, will, like land that has been ^ 
broken up for cropping, require five, and sometimes 
seven ye^rs, to come fairly round ; and though you free 
itpfthenolt, so long as it has uot regained a sound 
surfi^ce, afid whilst you observe the grass of a bicker 
colour, you may be certain that the effects of the i^olt* 
tath are not.exh^^sted^ and the sheep will do little bet-. 
ter than when the black cattle were among them. When 
fanners <J^ervethi$y they think it folly to lose the pro- 
fits of tbeir black cattle, and the sheep no better, and 
tbey biing the black cattle among them again ; whereas, 
if they v^uld persevere, aldiough with some loss for a 
while, I think that in the end they would generally. 
succeed,** , . , 

The importance of excluding hoi]ses from a sheep* 
walk is also strongly stated by Mr. Laidlaw. — ** Great 
praise is due to his Grace the Duke of Buccleugh, on 
tb?s ^account,, as w^ell ims for his other attempts to intro- 
duce a sfpirit of improvement into this part of the coun- 
try'. ' By express stipulation with his tenants, he obli^d 
tbfsm to build a park for keeping such horses as were off 
wprlf . Nor can tbis^ be deemed an arbitrarj'' regnlatioq 
of his Grace,, for the generality of mankind, especially 
tliose whose improvements are in their infancy, are so 
blindly devoted to'present profit, that nothing less than 
express stipulations will do ; and when it is considered, 
that, vafter all^ bis Grage's lands are much below what 

public ' 
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{)ublic offers would raise them ix), he may be wai to lay 
all the improvements out of bis own pocket I have 
witnessed the beneficial effects of die above to.be aU 
ready considerable.** 

When sprit looks asif.it would lie down it should 
be mown, and t^n the surface, being exposed to sun 
;||id air, will produce no unwholesome food. Spots of 
rank soft grass ought also either to be mown for hay in 
July, or eaten closiely down at two. seasons, viz. in Spring 
by the ewes and lambs, and again early in harvest by 
the young sheep. 

^^ If there be water meadows on the farm^*^ says Mr. 
Singers, " and the sheep be suspected of danger of 
rotting, the meadow ought to be inclosed, which places 
them . at the farmer*s command. In Spring he may 
freely pasture his meadows ; if he incline to do so, they 
will greatly imprpve his ewes and weak lambs. But be 
must on no account water the meitdow aifter the hay 
crop, for sheep feed. The main feeders and drains 
should be so laid out as to dry the meadows perfectly, at 
pleasure, which renders them even safer than in' their 
^ natural state of haugh, bog, or springs ; and by* incle- 
«ure, and due precautions, the water meadows in Eng- 
land are of the first importance for the sheep, withont 
*ny danger being incurred. This system is also begin- 
ning to 6nd its way into Scotland, withont occasioning 
any losses by rotting." 

Any portion of a sheep farm which may have been 
* unavoidably broken up for cropping, should be inclosed 
until it is again covered with wholesome grass. ^ 

The advantages of lig^t-stocking are almost incaleu- 

lable ; it wards off the rot, and strengthens and improves 

» the flock, which, though fewer in number, is better -in 

quality, 
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qualify^ and greater in value; .aiid:eve^ jif .sheep m 
good condition shoiUd 1)6 afieo^4 by tl^e rot, they may 
be disposed of in an early atjige, with little or no loss ^ 
but lean sheep when rotten are useless. 

When sheep are in danger; 9^ being CQinpelied. by 
hunger to eat unwholesome food^; keep plenty of meat 
amcKkg their feet, and in a stoim either remove them ^ 
some, lower pasture, or give, tbfin plenty of turnips 
ov hay. On many >heep fanps, in4eed, it would 
be difficult to raise a sufficient supply of turnips ^ but 
lands that rot sheep, especially since irdgaltion has been 
introduced, will always produce bay enough. In 'the 
same manner, when the Winter and Spring are danger- 
ously mois^ let the sheep have access to a stock of 
good, sown grass hay> 9T to hay of dry leys^ or any other 
well-made hay, of a.fiiie pile, on/;e a day, ^r towards 
the afternoon or evening. Tha simU pic)4ngs they take 
of this b^y ^^ useful to correqt tbedapger s^risiog from 
excess of fluid. 

If the store-master has salt -marshes at conunaad,. he 
considers his sheep safe , or suspected sheep may be al- 
lowed to pasture along the shores of the sea, and to aat 
die grass imprf»giiate4 with salt by the tides oripra^^^r 
tho« 8ea<-weeds w^h they pick up. within flpod^tide 
mark. When there is no access to salt niarsbe? or t^e 
sea shore, the suspected ^ep 9^y be removed into 
clean dry walks, where heath grows on a .graareUy soil, 
and is in a proper state for e^ng. As .aged sheep run 
the chief risk from this ^ises^si^, a^d you^gshQep .arejin 
danger from sicliness, at ^ safn^ ^ip|e, .Mr. Si^gyrs 
advises to transfer the aged qfi^ap to <d?an he.ath>' and 
ihe young to b$nt grass, ^t &e sayie ^ea^n, .4>r rather, 
to give each the range of the .whole farm a& they incline, 

onlv 
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bnlyteking care to remore each' kind, froih the ^ace 
suspected for inducing its * pakticalar xliseaaei at the crH 
tical period. ^ 

<^ Although artificial grasses^^' says Mr/ Singers/^' ii 
sheep walks> can n^yer hear aoy^c€l^Biderable pKt>poF* 
tioa to that natural pasture on which i the. flocks 'mu9t 
depend,, yet it ought not to 'escape our .nqtfce$ that* tli^ 
farmer who dreads the xot may.do some.gciod by sowing 
>out his fields with a mixture of such grasses as are con^ 
sidered good to prevent that .disease, mixed with the 
ordinary pasture seeds. And when these grasses are ia 
a proper state for pastuting, he may select any Sus- 
pected animals, and admit them. For this purpose t 
recommend the following seeds, vi%. 

" 1st* Rye grass* LoHum perenne. It is an early grass, 
and one of the soundest and most profitable for sheep 
and horses that has yet been cultivated. It also admits, 
and even requires, to be close eaten down^ and that fre- 
quently. The fibre is strong, and the grass nourishing 
at the same time. For pasture, the farmer must avoid 
the annual seed ; although, for a single crop of hay, the 
annual seed is best, and yields the heaviest crop. No- 
thing but ignorance of the qualities or management of 
rye-grass, could induce any farmer to depr^iate it. Let 
it be regularly and closely eaten down^ and it does not 
ran to seed ; or, if cut into hay, let it be mown in the 
fiower, and no hay is more nourishing.. . 

^ " ed. Rib-grassj FlatUago .lanceolata. Ah excellent 
sheep-pasture, strictly perennial, and ehdiiring a great 
dea^ of eating throughout ihe season; It is a natural 
plant on dry sound walks, and. of use to thicken the pile 
of rye grass, and vary the pantur^, 
. ; Vol. XIV.~Seconi> Series. C c c « 3d. 
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** 34. White tvefeil^ Dutek clorer, Trifolmm repms. 
This htHl]^ Imt «weet {daiit 4eUglito in a iLry sound 
field; properly cleaned and limed ; and itis itself the de*- 
|igkt of «liee|i. A miztuM of it| aUd of the two former 
Medsi cootltttttes oae of llie best sheep pastures that 
ean be fonnai \f ^bm iiuhistry of man. Tbi^ species <^ 
dbrrar is ri» perenoial, and enriches instead of robbing 
the s(h1. I have generally noticed this to be the most 
abundant pl«at in soand| rich, improved pastures ; but 
iifvro seldftm seen it in lands ttemaiked Ibr inducing the 
rot aiwmg sheep. 

*' These Talnable seeds beiag provided, the foUowing 
inay be mixed along with them in any convenient pro* 
portion, chiefly as medicinal for the rot, viz, 

" 4tb. The seeds of Miliefoil, Yarrow, Achillea mille' 
folium; 

' — 5 — Field mint, Mentha arvensis; 

* ' Scottish parsley, Lignsticum Scot- 

ticum ; 

FooPs parsley, Aethusa cynapium; 



afi!id, in genera), those of eveiry astringent and aromatic 
plant .that cstn conveniently be procured, including 
cresses, thyme, &c. 

^^ A small mixture of such seeds as these may with- 
out much difficulty or expense be obtained, and must 
be of use to the sheep, when sprinkled, as convenience 
admits, in their pasture fields. 

'* 5th. Anumber of valuable plants are found to iQ^e 
spontaneously in our soundest sheep walks ; yet most of 
them, if desirable, may also be propagated by seed* 
The plants of MiUefoil, above mentioned, are often 
very abundant naturally ; and also those of BnH>m, Spar- 

Hum 
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lium uoparimHf Whina, or Gavs^ Ukjs £m9f0n§i . 
Sheep sorrely Mumex aattosetiai and 'Junipers, Qn m 
farm liable to the rot> a^pairk oi M giraant ii)tevniijBtl 
with these and other astringent or aromaitio ptento, ac^ 
ceptable to sheep, mig^ prove a valuable aoquisilton tQ 
the farmer, by furnishing a proper reiseplacle fyi a few . 
sheep under susfdcionr of this distemper* 

^ Let it be observed, amov^ lii^ ht/t liiplii sug|^t«d 
for the purpose of ciuiag or preveiMiiiy tlie toU^ ihalt 
harka are cwsidered exceedingly good^ foe eoootemct^- 
ing this disease, chiefly those of t}ie oal^ elni^ aod.aal*' 
lovr. But it c^not be refsonuiieadidd tQ admit sheep 
into plantations of young tiees* A aifer aedr reedier^ 
method may be, to cut off some brwehe»>of Oik^ ebnif 
sallow, pines, and odier trees,, aed to» tfafoir tbteir iiH* 
mediatdy into the sheep's inclosum,; h^m diiresoAl 
animals have been confined* Tbey will r^Uy ibik to* 
work and bronze on some of tfaen\^ directed by. iMwn$ii 
if they be of service to them : for sheep frequently^ doc« 
eat the barks and branches of tliese aad- othet txmos^j 
when they have liberty to resort to tben^ while yfiun^; 
and within reach." 

Sbelt^in winter is almost a«' nectessary* arfood^ and 
the want of it is often productive of bed coofleqpsenoesy/ 
by impairing the strength and vigour ot tlbe tbQepi.^ 
Stone rounds, or small inclosures oapable^oillteldlegf ten! 
or fifteen score of sheep, and about si&feetibighi seent^ 
best for then in the seasftn oft stgm aed.disiifaBSi WeUa 
also built ip the form of an H orX^ or of a^ a^Qticiidev 
s^re reipu^ly usefol for pies^nftng thev^ ffom^ tte vio- 
lence of boisterous rainy weather, or the chillnes^ of idby^ 
Ool4[ wiMs^ ee^ Upm eKteniire:< farms, tm^dl'^ pianta- 

** i; ii e 
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tio&fti^MmdijS^Tit comeiti of them might prove highly * 
baneficialw In placing the means of shelter and retreat 
in bad-\t^the)r, care should be taken to have* them upon - 
3iiitable pairts of a fairm, where they may be at mode-* 
rate distanpe, easy and convenient for the different hir-' 
aalsy each of which should have its own round, as near 
its pasture as possible. They shduid always be built in 
low situation, <pititects0d £n>m .the wind, and, if possible, 
wh^9e ^b ^l^atofs or rivlildti laxeet. - Without such pro- 
tection, th^ Aeep must' stitnd exposed all ihe time, or 
be-driiV!^i a fiiiUlortw6, by the vic^ence of the storm. 
The> Uniform soundliess df pet sheep is undoubtedly * 
Oipiiigas nmch t6 liieir protection in mnter as to the* 
fodd wbioh tii^ eat. 

• On fldl sofib grounds stocks should be kept young, fer 
lijf tetiag great beUyfuUs of soft grass sheep break down 
in thdr bodies, and fJEul much sooner than ^heii fed 
Upon liard sound land. Whetr their constitution begins 
to^fftil, -even' their accustomed food will not support 
them i tnd' besides, their teeth get so wide, that they 
e^not eat fine grass, and are obliged to take to the tatb, 
which subjects them to rot. 

It is scareely necessary to observe, that every thing 
wiiich tends 4x> debilitate i»ke^, or hurt their constitii^ 
tien,*should be carcffully guarded against. They should 
be dealt with' as- geittly as possible, and never severely 
dog^di The;lambs should be wteaned as early ai^pos* 
sible> and the ewes nerer milked on any account 6im^ 
mers, if too longsuckled^ toe sure lo rot, and go wrong 
the following spring, when they are finisiuiig their third 
. year, i - . " 

In short, as Jtfr. Bvyden jusdy pbseffes, thc[ best 
lanews of preventing jrot, is to keep sheep at aB times at 
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|i Kegular maintenaace, and neither give occasion nor 
ppportuiiity for a sudden decay. 

Cure. — As soon as there is any appearance of the rot, 
such food as they delight in should be offered to them, 
and their appetite excited by a little gentle exercise. 
As long as their bellies are light', a bite of brooin, hea^ 
ther, or sea-marsh twice a day, will in general recruit' 
t}iem. Salt is a known antidote in this disease. Sheep 
are also naturally fond of salt, when they have free ac- 
oeds to it. They have been known to run to salt in 
wooden buckjet», and to lick the salt bags hung up in 
their folds ; to eat salted hay, and to drink out of cis- 
tprns having salt in solution among the water. On a 
small scale, it may even be given in water by the hand, 
and poured down their throats. Of all medicines, it is 
the safest and noost effectual against this distemper. 

With re:^ect to the cure of it by medicines, little can 
be said with certainty. The leaves of elecampane, colts- 
foot, honey, plantain, foxglove, &c. have all been re- 
qommended, but undeservedly, except the foxglove, 
which seemed tq Mr, Stevenson to arrest materially the 
progress of the disease in those cases in which it was 
tried. , A handful of the leaves wa§ boiled in a Scotch 
pint of water until it was reduqed to three mutchkins, 
and of this decoction two tea spoonfuls were given three 
times a day, with a little molasses and water. 

The following receipt has been recommended as very 
efficacious. Steep four pounds of antimony in two gal* 
Ions of ale, for a week, and give the sheep a cupful oF 
^t night and morning. 
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On Marlf Chalk, and Chy. 
By the Rto. Jamks Willis,, of Sophy ^ Bmgwood^ Hants. 

(Concluded from Page 319.) 

JL HE fiiilure of the before^mentioned crop he attribntes 
solely to the neglect of giving the land a winter's fallow, 
whereby the opportunity was lost of getting die field 
sufficiently light and clean, so as to do credit to the 
system of marling. The farmer was rather awave of the, 
consequeaces ; but it arose, partly for w«iift of time 
to &Uow the ground, and partly with a view of satk-* 
fying hunself and others, as to the absolute necessity of 
perfi^tly fitting your soil for the reception of Qiar)« 
These experiments, although expensive tp the itidi'^ 
yidual, have their use ; the inferiority of a orop fot one 
year, on ten acres, will not sink very deep in the 
pocket of a wealdiy ftrmer ; and the failure in the ^o* 
cess will convince the most positive, that the best and 
safest way is attentively to pursue that form or mode of 
cultivation, which profit and prsK^tice have fully provi^t 
to be the most efiicient to the cultivator, and- conse-* 
quendy no less to the nation at large. 

On Chalk. 

As I before observed, Mr. Whicher has not only 
xparled once, Jbut chalked twice, some parts of his farm, 
which time and experience alone convinced him was 
proper to be done. In the year* 1804. he took a small 
estate into his hands, sadly neglected^. an4 overrun with 
charlock and com marygold, in a degree not easily de- 
scribed: the land naturally good, a sandy loam, one 
foot deep to a gravelly bottom. As the staple was pro- 
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mmigf it deserved Ms earnest attention ; and as he had 
tried the ehalk system of improvement with success on 
his large farm, he despaired not of renovating this ex- 
hausted farm in a few years to the extent of his wishes, 
by adopting the same method of improvement The 
first step taken was to plough up a field of sixteen acres 
from a grass lay, the first week in October 1804 ; fifteen 
cart-loads of manure from the stable-yard were, put on 
each acre, the usual dressings, preparatory to a wheat 
crop, which was the 80th of October sown. The first 
Aost lifter Christmas he carried on the young wheat, 
ehitt) in quantity four waggon loads per acre. To pre- 
VMt die wheat receiving an injury from the pressure of 
ftfUS waggon load, the chalk was put in a light cart, 
and S|iread with a shovel, so as to cover the crop as even 
as possible. When the frost has separated it completely, 
the first dry day in March, to harrbw it into the growing 
crop, is indispensably necessary, and the following rains 
wash it into the soil most cordially. Nothing but rolling 
and weeding were done after. At harvest, the return of 
wheat seven sacks per acre, and the land at the Michael- 
mas preceding, considering the state it was in, may be 
thought to be worth 5s. per acre ; but the field, if we 
judge from the produce, in twelve months was worth 
30*. per acre. 'A wonderful effect certainly took place 
in the nature of this field by chalking. Charlock, and 
particulariy the corn marygold, disappeared, which eat 
up the substance of the land entirely, so that previous 
to this operation the field would not return the seed 
sown. 

I must dbserve that wheat as well as barley, after 
chalking, yields a grain perfectly bright and clean, and 
of a greater weight ; and they command the best prices 

at 
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384 On Marl, Chalk, and Gap 

«t the market, for the special purpose of se^d cotn^ 
This field* after the wheat was fallowed for the winter^ 
was ploughed twice in the spring, in April sown to bar- 
ley. The crop was remarkably stout, and produced five 
quarters per acre. Rye grass and broad^ clover,' as is 
customary in this vale, was harrowed, into the land with 
the barley, which also has returned a most abundant 
crop. 

If we calculate the value of the three years produce 
from this field, the wheat at 20/. a load, the barfey 
at 305. per quarter, and the rye 'grass a ton per acre, 
41. per load, the amount will be little short of th^iee 
simple of the field, taken at thirty years purchase*, "^is 
land previous to chalking could not more than ii|i4tlj|t# 
the rent and taxes, as indeed was the caseji^for the fiur- 
mer that occupied it before Mr. Wlucher absolutely 
starved himself, and the estate into the bargain. 

We have two chalk pits,, each fifteen miles distant 
from this farm, the one hard and dry, the' other Unctu- 
ous and fat. The soapy chalk works freeer and 'much 
quicker in the soil than the former, and stands longest 
in the ground. Mr. Whicher had the curiosity to spread 
this field over with the two sorts ; the half that received 
the soapy quality proved certainly the best by abusheljc^rf 
acre, and this circumstance is attributable to the quicker 
dissolution of one before the other. This di£ierence is 
found only in the first year's crop ; if the effect was dur- 
able, there would exist a sound reason to prefer one to 
the other. 

Every vacant day in the summer months is employed 
in bringing either chalk or marl ; the fsumer keeps a 
magazine of chalk in his yard, which he repairs to in the 
spring, whenever he carries it oh his young wheat. If 

the 
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^lefiunof i^wtt xeduoedtD Alb ti«|MmQr oiiAiimg^ ^^ 
i^aggon load wouldcostdtfjc TUiii iiM <mrMlitp«to#|iiid 
tothis day fior a waggon loi^ at rttktrpit^ besides i«r.^r 
>)ad ia paid to the pmpriatori - Aalknte- <r lia cK£feifMi» 
iB viaiUs> as befiMSe obKittd,' but in thfe^ftM yM*^ «>tlle 
farmerar set the durable :qaAbly of tb^toe^agatiMt'tltfs 
advantage of the pth^ ; and tf ihw^ k %, prrferenfee hh 
given tactile ibnnen.^ . •.. --m-,.:- .\ • r.-- * -imJ 
.I%a9e^^vi9tGh6s,aiiid* barley,. m tiHK loafriy* sdii; tctb 
vioxe pit>ddottYe ^wiib'^Mtep bqh^ ^ dtHk than Wfilii 
xoasT^ andekpeMiieslisoiIodkiybaeed^sy.lbttt wiifeirt, oa^ 
andrbeaiit^ inthia faeB;«iqr' Imi^ dif midi'betlM Miih 
marl ; tbe dvangQa ha^ beea triSed evevy \i^ with the 
JaSkatewt seedsy raryia^ilitt* cui«uili on dle^dlfl^eM sbillT; 
«ad the isty^ of the>eBq>erweii48'k^ 
system of dpplyiag chalk dxiAmioA as mafmi^es^ the most 
beneficialtj^. '■ The method as xkeSK^bedby iM| to <j^ere* 
fore the one that uiuTersally ptevaii^ ia-^ifl^pciipt of th^ 
world. It will be observ€tc^ Idat our method is the re- 
verse of the practice a4opM4f)'«°myiP44t» <rf^^ Jltog- 
,dom.^ Marl cqnsoUdates tl^ ^e^^iti^,, j^d sii9^fM^(i^ Ihe 
soil pf ^ndy lop^; p^H;S^fiarft^a^4.44vi4«Afii^S^ 
w4 vesxden it li|^t for quUqre. ] <wn,pj]^#a)^tbgt:tlfce 
forty years' expeiieiwq c^.tjii^ j^d^i^f^ Q»lt|yi4;(«f^ m 
.well as of mwjr;ot^^ w^)^^l^e*ii)Y§$i%lp^|Wil«e^^ 
plwv indisp^i^fr^y <19s6kw *§ ^«** 4m ^tjwr af tjntae ' 
A^ipures iwiy H V^a^ ^^,^;«s>M€M 44ywtf^ m 
^ny quality pf )^pdrwhatsQfiY€ir4 - Mf. "W^buiisbai IfsA ^mt 
<ied four ^oads^oC ^l^Ui m (»l»v^r 9a4 ly^ giM>. jd^mm^ 
%i^ weU as (g^ ;^ l^i befoul it 9wee«^8 ^l^ olili IpMr 
iurag9| wd ^hMbdn ^ pw^x^ ^ the mw* Th» wm 
^e in Octd^r 1804;^^ tb^ b^y &om ue^ land^ sixtMA 
^ Vol. XIV. — Seconh SjRjiiEs. Ddd acres 
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1S» .PaMcai^ ChaOt^'mdCla^. 

B^re$ pi?p4ticftd twenty tons, mi iiie feed of pasturage 
fwu movenmA in tjie tune proportion. 
V JAx. Whicher nerer attemj^t^ efaaUnng grafts until this 
:ye»v Having moxe than he i^wited for bis wheat crop*^ 
}k^ W^ induced to employ the orerpks in this manner, ^ 
^M^fihj firom the immediate alleratidn it made in the 
;91ture of the j^upd» has and will pay him for hi& W 
boor most amply The frost and the rains eitht whole 
wiptiXy as it happenedy , washed in the partides of the 
^ehalkm^t cQ0iplete1gr:y as thecropa of both Selds^ by 
}j» ^tfaondinniy sro^vtbf fidly convinoed hub. ChaUc 
^pe^OT tQ. h0> :bettl»r fi|}e«ring for h«|r«gms than marl 
<JVfr. Whiqii/9r hn^. tried thia alao on four aerfes ; four loads 
W one» and th4: SMie on the other; the'two manured 
with chalk had Ae advantage very cenBiderably orer die 
two acfes dr^i^ed with jsmA^ and has piwduced since 
.1104, ifrhen. the . expariment "tras begun> at least a third 
•m9^ food fot^eep^ horsjes^ and cows. 

^'- •* •-■ > - OnCbty. -' ' '■' 
-, ilifar.'Wbidier n^Ve^^employed clay as a manure but 
:|)t]lce;*then itw*s mttelj accidental. Hfe removed an 
^l|l mnd or <iay wall, on a seveii acre field, rye grassr, 
QMtbi^tod clovlfr, in October 1801 ; he had a quantity 
^ffieient to cover two acres out of the . seven acres, at 
tbe^i^att 4jS ten cart loads ^er acre. Gireat pains were 
taked^o pulverise the saihe, %hat th^ winter's rain might 
mtak it'the 0iol% '^^kiMiiOy into the la^d. In the spring 
sMmtfaa^ die t^ acres had'the superiority' over the five 
MfeBy which were manured with turf a^e^, in the same 
Md^tb, al the rate Of ten cart loadi per aci^: However, 
ill'the course of the sun^merdieir difference disappeared 
lUMi;at.the hay hawest! the ashes beat tbe clay at the 
:.. . > '-" '•-" •■'* •'fatio 
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• On Marl, Chdlk', and C%, 887 

' ratio of SIX to torn ! Perhaps the clay ii^as ttot ineorp»d« 
rated with the soil so intimaiely'as the ashes in the first 
* year, or probably it might have lost its nutritive qudU« 
'- ties, if ever it possessed any, as it had been in the shape 
of a wuU for not less than a century, so that its c^pi^ta* 
tion on these two acres may not be considered a fitir 
trial of merit in the quality of the two manures Had the 
clay been immediately taken from, the pit, or me}iow^ 
by being exposed to the atmoipbera for jitw^ve month, 
and then turned once or tvrice pilrpfosel^ for dnissings^ 
the effect might have been in &voi&r of the day. The 
experiment, accidental as it was, i^ certainly mconclu* . 
sive ; clays are of such diiFerent iotts and qualities, that 
to distinguish properly their powers on veg^tatiM^ eadi 
sort should be specifically used> in c^def to ascettain 
its value. 

I have an opportunity of reporting ttt the 3oard th0 
only experiment I know of. relating to day. Mn Wim« 
pey, whose works are well known in the Agricultuttl 
world, was impressed with a notion, ihat days were as 
good manures as marl or chalk ; and while bis neigh- 
bours were applying these to their lands, the e}^en$e 
he considered as thrown away, while clay was cofftiguouii. 
to their farms, and to be laid on their fields at one** 
tenth of the expense and labour : to convitioe his neigh* 
hours of his wisdom, and their folly, he <:arried different 
kinds of clay on a ten^acre fields t^n loads prr aore, 
treated in all respects dn the landr'aslbtfvespokeof 
mail, some part of theih arable, some pasture^ It wis 
applied aa a top dressing for the pasture, atid ploughed 
Ik' on the other; tivo acres sown with wheat, two aiores 
wkh beans, two.^cr^s with oats, two acres with bariey, 
the rest of field, two aqres, rdma|ned rye^gcasa ; the 

Ddd 9 «oil, 



Digitized by VjOOQIC 



00^9 ^UMkiM^j loftA Ml fm^L The 4riU hasbandry 
i^vttsiifted^ ior whicji be ^dw a|;r'ait adeocatei to give not 
. «b]^ the evop0 but^e okf^ as lie <xnictiwdf every pos^ 
jitJe adhraoti^e. His ne^gbboun ctf cause waited with 
-fMHe twietjf till the harvest,, to see in th^ae crops the 
li^^dMfiil ^fiEeet ai day^ compared with theirs, under 
*liie«M ^steiacf omtI ^aA chalk. Ishall only say, that 
4ha ffhole'ef his ^jfoips were mi^einhle inde^ while his 
.MlfU>wli;*w»i» ^f^4Miiili wd b|y woeful experience 
he fonatfy in Jms 4^ eaifUMie jpeconuneodatioa and q^e 
tftf ,x:lajy instead ef the either twq, 1^^ i>ecame the unfor- 
.tilMie -duqpe of ^xtraor^ioftiT expense and labour, in- 
fiisad «(r jlis fjikssdQi nd the injniyi mther than benefit, 
(lb» lasi «jqperieiieed i&cHn the use of clar^, fully cqb- 
.moed^uaa ef te Mstahe-so nrach, that iie 9d>«aidQned 
it for erer as an application for manure. Perhaps we 
jbay •ebsenre, ia yindicatipsi of 'the total failure of this 
. # a y efii >ent, tha( Mr. Wii9pey*s days weire of the worst 
.swttJM^ could ipossibljr hove' discovered. . 

MmH momr enapeiil smters have amply described the 
4|NHat]S(ct ^pssiiries 4i|f mail, chatty and clay, and their 
y g^a t cffeots in tbeaid of agricoltttre all over the king* 
imii aad 4^ hufebandmaB 4hat reasons on their iiualitj, 
and applkatiiciataGOor&igly^ mast ultimately re^, u, 
.i» himoel^ ^ncoauaoa adMnti|geS| ^nd the nataoa tQ 
wAidk sitob « cvldnllor ^femga^ ^p^ore i^raia and more 
.eotile £ar lU'Oonaamptkm. 

I have wly preftumed to «epeit to the RoaoiuiLble 
Beaid soch local wfiDrmilttoiiy «n4er ^ag inspection, jpe^ 
^eotiiig the Mtoo^ anpficati^^ and «flfecU nf majd, 
chalky midday: tfihemsok-ef ai^ of 4he e^fiestm^ 
should he in any idegree ^MitktMqf^ Inhatt <^mifit 
ry^f ^ ^rvfy Tfiposd frr my mmminiiifiitwinti « 

4f^^ 
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^dkcmni ifu pm Method ^ redm^. Fpuifrjf I9. tnhmnUgn^ 

With Engravings. 

From the TjfiAN&ACirxojbfS of t^ SocxEir foor the £ncoi»^ 
ragement of Akxs, Man wactuaes, and Commehc^. 

TTke Silver Medelqftke Society was v0ted td Mrs. WOYl^t 
Jhr fto CommunicMlipn. 

JL iB£G leave to oommundcate a most desirable nlesjthad 
"of rearing poultry, which I have proved by experience ; 
the economy and facility with which it may bejperforme^ 
wouldy if generally adopted, lower the price of butcher^^ 
meat, and thereby be of essential benefit to the con^* 
muoi^y ^t la^e. I keep a iarge ^tock o^ ponltrj> whic^ 
are regularly fied in a mprning upon ^tp^iced jpots$o(^ 
chopped small, and at noon they have barleys th^sy ar^ 
in high condition, tractable, and lay a very great quan« 
tity of ^ggs« In the poultry-yard is a smaU buUdii^ 
similar to a pigeon cote, for the liens to lay in, with 
frames covered with x>et to slide before each nest; thp 
house is dry^ Ugbt, and well ventilated j kept free from 
dirt by having the nests and walls white-washed uro or 
three times a year^ and the floor covered once a. week 
with fresh ashes : when I wish to procure chickens, I 
^ke the opportUAity of setting many hens together, con* 
]^ng each to her respective nest; a boy attends moriv- 
ixkg and eveiuqg to let any off that ^pear restle3$^ an4 
li^aee tb^ they return t^ their proper places : wh^a 
thegr ha^«b. the phickens are taken away^ and a second 
iQt of eggs aUow^ t|^m tp set a|;ain, by^^^ich ineans 

they 
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they produce as numerous a brood as before : I put the 
-Sickens into loi^ wicker cages, placed against a hot 
wall at die back of the kitchen fire, and within them 
have artificial mothers for tlie chickens to run under ; 
they are made similar to those described by Monsieur 
Reaumur^ in his " Art de/aire eclorefst d' eleviren ioutes 
Sbisons des Oiseaux daniestiqties de toutes tspeces^ &c. 
in two volumes, printed at Paris, 1751 : they are made 
•f f boards about ten inches broad^ and fifteen inch^ 
long, ' supported by two feet in the front, four inches iu 
height, and by a board at the back two inches in height 
^The roof and back are lined with Iambus skins dressed 
with die wool upon them. The roof is thickly perforated 
with holes-for the heated air to escape ; they are formed 
without bottoms, and have a flannel curtain in front and 
at the ends for the chickens to run under, which they 
do apparently by instinct The cages are kept perfectly 
dty and clean with sand or. moss. The above is a pro* 
per size for fifty or sixty new-hatched chickens, but as 
they increase in size they of course require a lai^er 
tnother. When they are a week old, and the weather 
fine, the boy carries them and their artificial mother to 
the grass-plot, nourishes and keeps them warm, by 
placing a long narrow tin vessel, filled with hot water, at 
the back of the mother, which will retain its heat for 
three hours, and is then renewed firesh from the streamer. 
In the evening they are driven into their cages, and re- 
siune their station at the hot wall^ till they are neaity 
three weeks old, and able to go into a small room, ap- 
propriated to that purpose. The room is furnished with 
frames similar to the artificial mothers, placed round d»s 
floor, and with perches tonveniently arranged for die^ 
Ho roost upon. . 
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Whto r first attempted to faring up pottltry in the 
above way, I lost immense numbers by too great heat 
,ahd sufibcationi owing to tiie roofs of the mothers not 
ebeing soficiently ventilated; and when that evil was 
remedied, I had another seriouid one to iencounten I 
finmd diickens brought up in this way did not thrive 
upon the food I gave them, and many of them died> till 
I thought of getting coarse barley-meal, and steaming it 
till quite soft : the boy ifeeds diem with thiis and uiinced 
potatoes alternately; be is also cmplojred rolling up 
peliets of dough, made of coarse wheat flour, which he 
.thh)ws to the chickens to excite them* to eat, thereby 
causing them ito gro^ surprisingly. 

I was making the above experiments in the summer 
.for about two months, and during that time my hens 
I produced me upwards of five hundred chickens, fi>ur 
himdred of which I reared fit for the table or market. F 
used a great many made into pies for the family, and 
found them cheaper than* butchers' meat Were I ^Itu- 
^ted in' the neighbourhood of Lo^ndon, or any very 
poj^ulous place, I am confident I could make 'an im* 
mense profit, by rearing different kinds of poultry in the 
abov0 method for the markets, and selling them 6n sa 
arVerage at; the priced of butchers' meat. 

A yoimg person of twelve or fourteen years of age 
udght bring up in a season some thousands, and by 
adopting a fence similar to the improved sheep-fold, al«- 
most any number might be cheaply reared, and with 
^tde tjrouble. Hens kept as mine are, and having the 
aame conveniencesi will readily set feur times in a sea4> 
foti, and by setting 4;wice each time, they would pro- 
duce at the lowest calculation eighty chickens each^ 
fvhich would soon make them very plentiful. . . 

li The 
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< Tike most canreiiieBl aixe: for sa aitificial inolH«f fot 
forty or fifty youngp cliickeMy is abDvA fiftMii inclMB 
loDg, ten deep) four high ui firont, and tan at die bao^j 
it is placed in a long wicker cage against a iRanoi waU^ 
the beat at about eighty degrees of Fahreilhint^a ther> 
jBometnv ^^ ^i^ chickaos are n fevr db.ys old, and mad 
.to the oomfbet. of it^ after which time they rwt under 
when they want vest, and acquire warmth by crowdin|^ 
together. I find it advisable to ha^ : two or three 
(diickens amoi^ them t>f about a week old to teach diem 
to peck and eat. The meat and water is giVen diem in 
small trou^s fixed to the outside of the cage, and a 
little b strewed along from die artifiGial mother, as a 
•tnin to the ni^n deposit. 

After a certain age» diey are allowed their hbert^, 
living chiefly on steamed potatoes^ and heing sitiiated 
tolerably aecnre from die depredajkious of men and fexes, 
are permitted to roost in trees near the house.. 

I herewith send a rongh sketch of the apparatus I 
nse^ which probably will convey an idea of diie business^ 
and not to be too complicated for persons employed in 
podi^ yards, fdlly to understand ; but tc^ prevaat 
trouble and prejudice in the first outset, 1 think k no* 
cessary to remark, that if the chiekeas d» not-reactty 
Tun under the artificial mother for want ^f some edu- 
cated ones to teach them, it wiH be proper to haVe iikk 
•eurtaia in firont made of rabbit or hare skitf, wi^tfce 
Inr side outwards, for die warmth and comfort W attraifst 
them, afterwards they nm :«ind^ die fiannci one% 
similar to the one I sent, whkh ane preferable for tem^ 
mon nse, on acconnt'Of ckaaaBness,; and not being UcMe 
40 get into the mouths of the d)dekens. • 

I hare had great amttsemM in reaxing {iMkiy la (!« 

aboTe 
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Description ^a &dUge (fir MmUr^for TtfHSif. *93 

^AmbWkfy fttta if tn^timd ^%s titit ocftrujfrtM #i<B ibf 
tMdttn and o&ef (ktAly tbtnt^M^, t should iftdM i^* 
sturedljr &tih vety laf^g^fy in pdtrlt^. 

RfiF^MMOB TO TUB. £MB<AVfi<6»* 
Fig. 9j (PI«te XV.) Ar^ «t>ptfHitiiil dolled tiMeAi^i* 

M,nd eAd% tod bolai Arau^M ttitf tdfi tb ^^Rey^' Ae^^iiT- 

Fig: 4y lm)Ae]^ Vie># df ih^ Artlfldlal l^M)*, Mt 
^iSloiif (hee^Htii^j id cH^di^ to rilo# itfd iAoj[Hiif dOi^^* 

fig. $i a Virioliey UMk^t fotir f^t' IMr^, t^i^ ^ BMi&dj 

#90de1^ dSdIrig. Kdtldrh i¥n(ffls^ tcy dr bir^ ddgfd ^ ^6 JUM^ 
fkial MM>i^r it^ ih^kfi-, ^ placed withlti it.^ 



Daeripti^n^ a Gaugt or Miaakrefm Timk&. 

The S^df Meial df Ae Sbe^efy^ 'Sdi pikttftiei AJ' M 
Broad fir this CommitftU&iah. 

THSttmittMiitf t mio^ rimi&wm^ h lor finttif tl« 
gMi d0 mOfOkr^ ft^^y A(» #111^ ]^ fitter tf^waf,* W 

i^«d:^^Mdt»fif ns^fuV ft9 sffli ^imtam, tu mim 

iMMii^ tfiri^^ Ci^dl^kjttg of, mt Mife#i9d^ fJP sinO^ ^^ 
^dH^iy'^wish' e& ^ ftt^ tSte tj^o^'qii^iCifyc Af j^teliiM 
tf^^gibfMS^fttittll^ billing' tiln&^ftf dM{ybl«i' if, » Rk$^«' W 
imposed on to a very large amount ; for thou^' iiSStii 
T^OL. XIV,— Second Series. E e e s^r- 
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S94 Jfescription of a Gauge or Measure for Timber. 

surveyors may be found whose dye is pretty accurate^ 
yet that is &r from being generally the casa When an 
estate is sold on whieh the timber is to be. valued, I be- 
lieve, there is no other way in general use, of finding 
the girth of a tree (which being squared and multiplied 
Jjy its length, gives the contents) than' by actually get- 
ting up to the middle, where the girth is usually taken, 
witb a ladder or otherwise : a method which is .very 
troublesome and expensive where the quantity is large. 
The seller has, therefore, noway, but at an enormous 
expense, of finding the real contents of what he has to 
offer ; and as the buyer, if a dealer, firom his knowledge 
, is able to form a more accurate judgment, it often hap- 
pens that the seller sustains much loss. / have known ii 
exceed 50 per cent. Having some time ago a large quan- ' 
,tity to surveyj I thought it possible to invent an instru- 
ment which would obviate this inconvenience, and which 
might be sold at a low price, be correct in its work, quick 
in execution, and such as any capacity might use. I like- 
wise diought it migbt be so contrived as to make such 
an allowance for barkf as should be agreed on. The in- 
strument I send you possess^ all these qualifications^ 
and is susceptible of s^^f%dt improvements, of which I 
was not aware when I.made it, which I will point out at 
the end of my letter. 

It is well known that the diameter and circumference 
of ciTcl|»{, are in a certain proportion to each other, and 
thfit' double the' diameter gives double the circumfe- 
rence. The allowance, foi: bark is usually one» inch in 
thirteen, that is, if the greater circumference of^^ tree 
with the bark on is found to be thirteen incites, it is 
supposed ii; \f0uld be only twelve inches if the. bark was 
taken off. 

, . The 



Digitized by VjOOQIC 



Description of a Gauge or Measure for Timber. 395 

The instrument is composed of two straight pieces of 
well-seasoned deal, about, thirteen feet lon^, joined to- 
gether by a pirx going through them, on vsiiich they are * 
moveable, but neither the length nor thickness are of 
any particular consequence as by following the direc- 
tions hereafter given, they may be . made of any size. 
A little way from the larger end is a brass limb, I call 
the index,, on which are engraven figures, denoting the 
qtiarter-rgirth in feet and. inches. To use this instru- ^ 
ment, it is only necessary to take hold of the Uurge end, . 
and apply the other to that p^rt of the tree wlxere you 
wish to know the girth, opening it so wide 9$ just to 
touch at the same time both sides of it^ without straining 
it, keeping the/gradiiated sl^e of the index , i^ppermost, 
on which th^* greater girth will be shewn, after allowing^ 
for the bark, by the inner ie.dge of the brass on the right 
hand leg. An operation so easy and sjmpl^ that a.perr 
son of the meanest capacity niight meas^iiire.a great num-> 
ber of tjrees in a dlay. ' \ , .. .^ 

For tdking the height of a tree, I woul4 recommend 
deal rods of seven feet long, made so as to" fit into ferrils 
at the end of each other, tapering all the way in the 
same manner as a fishing rod. A set of fi^e of them 
with feet marked on them, would enable a man. quickly 
f)S measure a tree of more than forty feet high, as he 
woulcl be ablg to reach himself about seven feet. 

The improvements it is capable of, are, making a 
joint in tie arch or scale, to enable it to shut up (when 
the legs are closed) towards the centre, which woiJd 
'make it easier to carry. Secondly, as it sometimes 
happens that standing timber is sold 'without any at- 
lowance ^r bark, and at other times with a less allow- 
ance than pne inch in thirteen, two other scales on the 

E e e 2 index 
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if|dexmig[btl^;added iq such cases, one wit^iout wy 
' _ allow^ncc^y wd the other to allow as mi^ht he a^eed pp. 
I would have added these, but thought the Spciely 
would rather ^ee it in th^ stat^ in which it has beep tried 
on a I$M^ge purvey, as ^ny artist can with j^eat ea^e^ add 
m^t^ver scale he plefLses. Th|^ present scale a)Iows 
Of^e inph in tjiirteen for bark^ and is 9alcuUted oi| the 
following dat^. The diameter of a circle whose (juartei; 
circumference is 26 inches^ is 33i^inqhes. The diaine- 
te^ of a circle w^ose cjuarter girth is 6| inches, is Q^Vr 
inches. To graduate the scale, the instpimei^t is opened 
so as to take in at the small end between the touching 
pointy 8tVv inches, and a mark ^ made on th^ iirch to 
denote 6 inches quarter girth : it is then opened so a^ 
to t;ake in 33<Mr inches, ai;^d another niark is (^^ made 
on the arch, to 4enote twq feet c^uarter giiith]^ (tbafi^. 
marks are made clos^ to the inner edge of the l>rw cm 
the right hand Kmb) : the spa(?e betw^eii th^ng is tl^^ 
divided into eighteen parts, which represent X9^(^j| 
^d are again divided into half, for half inches ; if ^y 
notice is to be taken of quarter inches, the eye wiU 
ea^ly make a further decision. 

R£»RXiH:fi TO thEl ENotuvmo. 

Fig. 4, (Plate XVI.) aaaa two long pi^es of weQn 
seasoned wood, joined near the middle by a pia i going 
through them, forming an axis qn which they move; 
c c, two pieces of braids screwed neai: their u^er endS} 
on the sides opposite to each other, and prpjecting oyer 
to form th^ measuring points, d^ the inde:c &$teoed 
tp one of the jpi^ces of wood at e^ and mpving freely 
under a small bar at/,- g g screws with niitus placed in 
the middle of the long slits of the two. dixjfUB^ to weflge 

them 
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them open, wbeoeby die vibca4jbOQ it degtsoyed, and the 
arms> though lights ar^ readered stiff; hkh^MCteyw 
aad nuJts^to {irevent t^e arms from splitting. 

A Certificate from Mr. J. Wilkin^ cttvpeiyter^ of 
Saadjf Lane, ^Ated May 4, iBOSj stated, that lie had 
used the infitrument invented by Mr. J. Broad^ for mea- 
$uria|r timber staitdiiig, and that be believes it to be fi 
oorrept and valuable one, 

Jtn Acamr^ of the Progress and present State of the Works 
undertaken with a view of forming a Tunnel under the 
T^iames. Communicated in a Letter to the Editors. 

With a Plate* 

. Obntusmeni 

I HE directors of the Thames Archway Company 
having circulated among the Proprietors a printed ac- 
count of the state of the works, and advertised hand*' 
some premiums for the best plan for completing them, 
I take the liberty of transmitting to you one pf these 
circulars, presuming that it is not incompatible with 
the design of a work devoted solely to the advancement 
of the useful arts to insert it therein, and that many of 
^our readers would be gratified by its appearance. The 
object of this statement being to procure the best plan 
for the completion of so useful, so peculiar, and so 
important an undertaking as the forming a road under a 
great river, you will be forwarding the views of this 
Company by inserting a copy of the enclosed, or the 
substance of it, in the Repertory of Arts, &c and oblige 

A Constant Reader, 

and a Proprietor of Tbamet Archway Compasy. 

« This 
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*' This Company was established by Act of Parliament 
for the purpose of forming a tunnel under the river 
Thames either (at foot passengers or carriages, or for 
both ; and by the unanimous opinion of every engineer 
who kad beeD>copsuUed/ it was deemed necessary, ais a 
preparatory ^tej), to make a drift- way tp extend as £ur: 
as the -deepest «p^rt of the river ; and according to the 
original:pUn of this undert^ing, it was intended then to 
begin to construct the tunnel, carrying it forwajrd in. 
both directions from the centre to the North and South, 
sides of the river ; , a shaft was therefore sunk on the 
South side near the Horseferry, Redriffe, and a drift- 
way made to the point first proposed. ' It was however 
then determined to continue the drift to the opposite 
shore, in the line and direction of the proposed tunnel, 
for the sake, amongst other reasons, of exploring the 
ground through which that part of the tunnel was in- 
tended to pass ; and thereby enabling the engineer to 
anticipate and guard against difficulties. 

In pursuance of this determination tlie drift- way was 
carried on to the extent shewn in the accompanying 
plan, at A, when the engineer proposed another mode 
of executing the tunnel, and, in his opinion, much 
less difficult' and less expensive, and for which jthe fur- 
ther extension of the drift would be useless ; the Direc- 
tors being convinced that there are many methods of ac- 
complishing the object, and that it is their duty to pro- 
cure the best in their power, thought proper, before 
this or jany plan were adopted, to suspend the works, 
and' to invite ingenious men of every description to a 
consideration of the best means of completing so useful 
and so novel an undertaking. 

With 
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. With this view the Directors are induced to offer the 
following premiums, namely, . 

Two hundred pounds to the person .whose plan shall be 
adopted and acted upon ; and a further sum . of, (kreci 
hundred pounds if it be executed. 

The first premium to be paid within three months 
after the plan shall, have been put ill execution. The se- 
cond premium within three months after the tunnel shall 
have been dpened for passengers. 

The plans to be accompanied with full and clear spe- 
cifications and directions how to carry them into execu- 
tion, and an estimate of the expense. They must be 
signed by fictitious names, mottos, or mar]$;s, and will 
be returned if not adopted .to any person claiming th^m 
under the fictitious name, motto, or mark; the real 
name to be " enclosed in a sealed note, and externally 
marked with the fictitious name, &c. ; which note shall 
not be opened unless it be that of the person whose plan 
shall be adjudged entitled to the jpremium. 

All the plans will be submitted to the judgment of 
eminent and competent persons chosen by the Directors, 
who shall not be either Proprietors, or Competitors j so 
thit every person offering plans may rely upon the fair- 
ness and impartiality of the decision. . , 

The plans must be delivered at the office of Mr. Wade- 
son, in Austin Friars, London, Solicitor to this concern, 
on or before the first of June next. 

To enable engineers and others to form correct opi- 
nions on the subject, the Directors have caused the fol- 
lowing account of such facts as were noted to havef oc- 
c^rired in the progress of the undertaking, to be extracted 
from the Engineer's journal, which is accompanied by 
an engraving shewing the plan and section of the wofKs* 
as fjir as they have proceeded: • ' ^ - •' • .... : - 

Fig, 
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Fig. i (PI. X¥tl.] » tbe aectjmt o£ tke livee^ skafi^ ^d 
dri£(-wayi B the shaft on the South sfaoare* fined witfa 
iiiaa iiicbbvii:fc«iiork laid in ccimeiit imperviom to water. 
The itfvta dtfongh which it pasaed cotisiste4 

Ft. In. Ft In- 

U Brown dagr »• • ^...^^^ 9 

. 2. Loose gravel with a large qfoantilij 

of water » C....26 a 

3. Blue alluvial earth inclining to clay Z O 
4u ^oam •■••fl •••#■••• ••••■««•■•••••»*•«»«*•«»•»»•••••# o 4 

5. Blue alluvial earth ineUniiig to 

elay^ mixed wilb shells •««.^^.^. 3 9 

6. Cs^careoiis rocL in whiqh are im- 

Wdded gravel stones, and so 
bard as te resist the pick axe and 
to b^ broken only by wedges* .*« 7 6 

7*. Light coloured muddy sbia^kf^ ia 
which weie iiDjbedded pyrites 
and Calcareous stooea ».» .«•. 4 6 

a. Greeob sand witk gravel and a Ut- 

ti<9 water .•...«-««...^....«.<».. 6 

^— — 6a 4 

From the surface of the gjround to high 
water-mark .^ 8' (f 



■•^•i 



Septil'of the shaft from^hi^watwrnsAr 76' ^ 

■ ^ ■ ■ 

The gravelly stratum No. 2. in the shaft extends about 
400 feet into the river from high water mark at T to V ; 
at this kfcter place it is about two feet thick, and under- 
Sueath is alluvial earth approaching the nature of clay. 

The framing of the drift consists of three inch planl, 
ta^ feet high» three feet mde at bottom, and two feet 
mx ^ches at the top inside. 
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Fig. 2 i* a plaft pf tbfi driftfW»y wd sh?tft. ' 
In proceeding with the driftrW^y from? the South to the 
North shocG, t^e .^tr^-t^ 9f er0 cdnsjbaotly varying at the face 
of the drift a$- noted at the following places specified. 
The variations in the intermediate spaces were not noted. 
Face of the drift at the entrance from ^ " 
the shaft, meUsaring from the bot- 
tom upwards, ;Ft- In- Ft. In. 
Green sand ...v...;..... .;..:... ..V. J.. :..V.. 4 6 

Gravel : ;......:;.:::.:.:.:::....:.:....' o 6 ' 

.; r\.. .' '^ — '^ :.5 'o 

At 177 feet fr^n» tbe.shiift;, .\ ' .' 

-G.r.efin.?.ftDid..«.v^«-4.iij..ii.4.».. 4 o 

31u9 .wudd}l''«liale .,...«-. K) 6 

5 

At 234 feet, Cjreen sand .,.^,..^...-.....«. '3d 

jGr^yctl „M,. '.*.! X) 3 

Blue muddy shale i o 

'. 5 

At 295 feet, Green sand ^ 3 7 

Gravel...... 3 

'Blue miuddy shale ....^;... ,1 2 

' 5 

At 317 feet^ G«een sand '3 5 

<^ravel • O 4 

Blue muddy shalp ^ 1 3 

At 321 feet, Gveen sand 3 3 

Gravel — ,...., ...., 4 

!Blue muddy shale 1 5 

' 5 

At 333 feet. Green sand 3 3 

^ Gravel ...., •••••• .0 4 

Blue muddy shale I 5 

5 

•Vol. XIV.- Second Series. F f f At 
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At 350 feet, Green sand ....! 2 8 

Gravel '. 4 

Blue muddy shale 2 



At 9^^ feet. Rock v.-..^ O 3 

Cby ...' 4 

Shells....,.; ; 2 

Clay , 1 Q 

Cockle shells. 4 

Clays arid shells „ 1 

Sand b 2 

Clay , 6 

Sajixd O 5 

, At 972 feet,' Clay and shells.^..... 4 

Sand ..^ ^. 1 

At 992 feet, Clay iind shells .„., 8 

Sand .,.....! \. 4 4 

At 1 1 1 feet, Sand .. ....V... ....i^ 3 6 

Clay ;:..;:;:;::.;;:,...,; *i e 



5 



At 493 feet, the green sand ends. 
At 730 feet. Hard calcareous rock, 

mixed with loamy laud — — 5 o 

At 799 feet. Hard rock 5 

At 858 feet. Ditto - 5 

At 901 feet. Ditto > 5 ^ 

At 931 feet. Rock, with a little sand 
and shells, and water 

- in the roof... 5 

. At 945 feet, Hard rock ..i... 2 6 

Clay and>shell9 « 2 6 



5 



6 Q 



5 Q 



S Q 



O 

1 ; '- .. ' , " ' ' The 
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The quantity of water in the gravelly stratum No. 2 of 
the ^afty was so considerable, that a fourteen-horse engine 
could only ke^p tlie iiater a few feet below its natural 
level, and the shaft was sunk through, b}- far the greatest 
pact of this stratutn, into the blue stratum No. 3, with 
the water standing in it to • t^e depth of several feet. 
It is well ascertained that this stratum of gravel extends 
through a considerable part of the adjoining country ; 
but borings being made in the shaft from the bottom of 
this stratum, no .water was met with in the sub strata 
to the depth of eighty-six feet from high water, where 
a spring was discovered, which rose in a few hours^ 
through pipes inserted for that purpose, to a higher 
level than that in the gravelly stratum No. 2; ' The shaft 
was therefore sunk only to the d^th of seventy-six 
feet four inches. 

The drift was then carried forward in a horizontal di- 
rection to the North, five hundred and fifty-nine feet. 
And, in order to explore the ground in the N^orthem 
part qf the line of the then proposed tunnel,> the drift 
was turned to the West twenty-three feet six inehes 
from the jcentre of the former line to the centre of the 
new direction, and then to the North, as she,wn in Fig. 
3,. (intended to be enlarged afterwards to the size of the 
tunnel) and carried forward three hundred and forty*- 
one feet, making the distance from the shaft to the be- 
ginning of the rise at D nine hundreds and twenty-two 
feet. Through the whole of this line no material inter- 
ruption occurred ; the strata, as shewn above, consiatec^ 
of firm ss^d, calcareous rock, and concreted gravel, 
^with no more water than was easily kf^pt under by a 
fourteen-horse engine. 

At the point D the drift was made to incline upwards 

Ff«a a« 
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tJh\hetAte erf 6n6 foot in nine. Iti prose&utitlg this part 
cf the drift; sit the distani^e of twetity-tbree fes^t frofn 
tie beginning of the inctlne/ the earth in the rocrf broke 
down, and discharged a great quantity of sand and 
WEtet into the drift. At the timd this ctrciitfaslahce 
happened, a spActe of only sixiiibhe^ bydiirty'of earth 
ih thte roof and ftbile ih the face fv as Ifeft tintf mb^red p 
and thtongh this spSice the earth kept fatting by degrees, 
lihtil uhoie t^as'formed capable of lettihg '^ man stand 
tkpitiit; \vho observed a quicksand, about three feet 
ftidtj aprid jibont four or five feet above the roof of the 
dtift. • 1%^ stratum bettreen the drift and sand was clay; 
*ater <adwed from the sand. The hole tos after some 
diffietdtt^s filierd tip, aitd th^ works proceeded. 

from tfWe obi^rvatiohs which had been made in the 
progress of the drift, the engineer found that the itratA 
dipj^ sKghtiy Mm the 8outh to the North, aVid con- 
cluded that the igtaVeHy stratum No. 2 in the shafi 
Vv^cmH end in quicksand. This inference Vas cohfirmed 
ty 'boWigs in ffie-Nordi isiote at E, a\id*hy the fact that 
^fcfe'TWeHs there arettlich deeper than on the' South. In 
%x^idtattoti thei'eforfe of drawing off the vifatet from die 
iitfe W the work, 'bortfigs were made at D, through the 
to6f t>f ^e'Mfir, jmd pipes forced Up to l!he top of the 
'quick-sand. Which had the desired effect. ' The Water 
'ciiat fr^e from sjmd for a ednsiderabl* time ; but \vheh 
^he sand 'began to come through ihy of ih^ pipes they 
were pluggcJfl 'tip, and others octasiona!ly in^rted in 
Uffterent places to the South of 'these, with the same 
tibject ih Vrew ; trid H^'hich k^t the ftce df the Work 
tfy, -^iJiis rtieans, atnd'by using the tftmost pi*ecatttioYi 
in all other respects, the drift was afterwards ei^t^ndfed 
^e^dtiiy feet b^dnd this firacttrre^ where the roof broke 
^* down 
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^own a second time^ and sand and water ^qteried'th^; 
drift^way with great violenoe, and to an alarmitig d0<* 
gree ; $o that in about a quarter of an hour the waleip- 
rose in the 9haft nearly to the top of it On exaiainiag 
tiie river an opeliing ^r hole at w was' discove^-ed m the. 
bed, of abou^ four feet diameter and nine feet.deep^ 
and its Hides aearly perpendicular. Into this hoht clay^ 
partly in bags^ atid other materials, were thrown, suffi- 
cient to fiU it up ; and which succeecied in stopping the, 
communication . between the river and the drift. The 
fiace of the drift was again opeaed, but the men could 
make but little pcogness, as th^ water and saad:fl<e-•^ 
quently bucst in upon them, and drove them away^ 
Pipes were again put up at G, askd the drift was extended 
twenty feet six inches further, in nearly a hocizoatal' 
dit-ection, through the quicksand. The face was diea 
timkereJi up, to prevent any further fall lof eardi.or 
sand ; and a pipe nine ^ feet long forced >ijipwardsdiage<- 
tially at tbe feee of tfaedsift. The first eight feet thanftugh 
which this pipe |>aAed was blue clay, and tfae<,last 
foot quicksand, of which a considecable quanti^ im^ 
mediately flowed into the. •drift* ^ This .pipe soqa bef 
came etched up> it is pFcsumed wil^ clay, as Gome 
•lumps came through nearly as iarge as the diameter <if 
the pipe. Another pipe, eight feet six inches long^ 
was in^rted htNrixontally iii the face, and discovered 
•nothing but Uae* >clay : no sand nor water came 
throhghit- . . 

At ^his peviod tim .Engmeer n^poned, that h6 had 
examined 'the bed <fS theriwer, and found the hole at «; 
considerably^ increastfd both in width and depth, .and 
•the ealtk at ir very much suitk;. and that he had- nD 
doUbtifbise ti«v fractiara9:coiismttaieated uadeftvfe^. 

He 
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• 

Be tfaea ga^ it ts his (Opinion that* aH under ground tun^ 
nel cdald not be made in that line, unless the fractures 
were corered by caissons, without which the further 
progr^s of the drift would be useless ; but that he bad 
na dovbt of being able to make 6 ' tuntMil over the same 
line thioagh the lirer, suffidehtly de^ into its bed, by 
meati&cf ixioveable eaissons, or coffer-dams, and at a 
}ess expense considerably than the original' estimate far 
the underground plan ; and wiftumi afiif impediment to 
the natation of the riotr. Under tliese cin^nnstamses 
the further progress of the works was smpei^ed. Bat 
die Directors think it necessary to state, that ahhou^ 
the Engineer then in the Conqfway^s service ms of 
opiaioa that an uodergfound plan could not be ^xeeuted 
in or very near the proposed line, yet there are pdiers 
of •a contrary sentiment; and notwithstanding, the Di^ 
rectors ai-e in possession of designs or plans (which may 
he iaqpected m application at the Clerk's office in 
i&ustin Friars) finr completing the uadertaidng, yet 
wishing to avail themselves of aU the ability of. tl^k 
Country, in an undertaking of such novelty and impor- 
tanca^ it becomes their du^to await.. tiie event of this 
address to the pubUc, befkure any plan be adopted, how^ 
cvw considerable its merits, or however eminent its 
futhors.. 

. Ixt the design of any plan for this comcem, Engineeis 
, will doubtless pay particuhir attention to., the difficulties 
wh^ch are likely to occur, from the situation <£ the 
quicksands, the communication witk them and the liver^ 
and the falls in the. bed of the. oven And . that, th^y 
will not. consider themsdives as prer^pted &om ..oflfeiing 
plans for executing the tunnel througJi ^e. river, itself, 
by means of caissons, coffinrrdaa^s, or afij <%th^ir method 

(if 
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(if such method appear to them preferable to the im^ 
derground mode), provided in the execution of svLdsk 
plans tfo impedbnent be occasioned to the fiavigation ^ the 
river. 

It is necessary to state that any alteration in the line 
of the tunnel can be but inconsiderable, as it .must be 
confined within the limits of the ground laid down in the 
accompanying plan« 

\% k anr important consideration with the Company, , 
Ihat the size of the tunnel be large enough to adnit two 
tairiagvM to pass each other ; or .two of smaller dinmn- 
«mis, each to admit a carriage* 

Tbe Ccnnpany contemplate a foot tunnel, o«dy in the 
tv^ront'that a larger one should appear to be impraeii* 
eaUe. 

» The plans must be formed with regard to the tunnel, 
being lighted. ... 

\i. B. That plan wiiose line is the /shoHaest, and os* 
eent the easiest, will have great claims xo pne^ference, it 
equal in merit in other respects." 

Heference to the Plate. 

iFig. 1 (Plate XVII.) section of the river and ^oriks. 
yig. 2 plan of the same. 

B the shaft. A B the drift- way, as far as it has been 
executed. The dotted lines D $ and E F, Fig. 1, shew 
the proposed ascent and opening of the tunnel. The . 
dotted lines in the plan. Fig. 2, shew the proposed direc- 
tion of the tunnel. The width of the river at low wat^r 
is 649 feet, at high water 850 feet. The distance be- 
tween the drift-way and the bottom of the river between 
D and E is no where less than 28 feet, and from D to ^ 
po where less than 25 feet. " 

The parts shaded in plan Fig. 2 are bulldipgs. 

On 
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On the Decamposilion and Recompositi&n of the Boracic Add. 
By Messrs, Gay-Lussac and Thenard. 

From the Journal db PHYsiauE, Novecaber 1808, , 

J.T was announcecl, ia a note r«ad the. 01st of It&t 
Jvxtef at the lastitute, and printed ia .tbe ButtetiiK of the 

• Pbiiomatliic Society for July, that by trea&D^.fiucMdc 
and boracic acid with the metal c£ ipotasli^ oesite meare 
obtained that could not.be exp^acned^: but by siippong 

' tbese aidds.to be- compounds of acomlMistiUe'hsM and 
QXirgen^ .Nevieiiheless, as tbese. acids bad jiDtbosftsa^ 
compounded, this analysis was not given as being pet- 

! feotly dtefnonsiboatedi Sinoe. tbat iiase (tka areaeaschea 
have been continued and varied; and itis npw tsertain 

-ikatAe e0i9pQf4UdO.of.tIie bomcicradd is fio longer pro- 
i>l^eHiiica1. In .reality, this acid may be dcootnposed 
and recomposed again at pkasure* 

To decompose it, -eqpal ji^irts of metal -of potash and of 
very pute vitreous boracic ^d weve/jput io^ ,a icojpper 
tube, to which a bent glass tubcAvas fitted, Th^ «opp!^r 

,txxhe w.as;placed in a small furnace, >and the extiw^ity 

, of rljie glasf^ tube plunged in a. basin of ^uicksilii^cr. The 
.SQIpari^us being thus prepared; the copper tyjbe w^s 
heated by d^egraes .yntil it became ^slightly red^ ^vnd it 

. was kepi in that $Ltate for a few niinute^ ; ,whea .tbe ope- 

^jation being fii^opped, the , apparatus was xocded i^nd the 

^ .maitter taken oM. The foUown^ >v#re.tbe .results .of ibis 

ne^offiment 

As soon as the temperature. ;was i;ais^d to about ISfi, 
the mixture rbecame suddeply red, a!c;ix)c^ux9^uc;e that 

was 
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was more sfrikingly seen when a glass tiibe wab used. 
"iVliicli lieat was produced, so that the glass tube wad 
partly meltecl, and sometimes 'brokehi and sribobst the 
who*Ie of'tli'e ajr in th6 apparatus was dtu'Vn out with 
great fcfrce. From the beginning to ith^ end biF'the ex- 
periment, only atmospheric Wr was dlsehgaged, Jtnd 
sohie'bulibles of hydrogen ; which Matter were not the 
fiftieth part pf what the metal o'f potash tKtit was em- 
ployed would have disengaged from water. ' Afl the 
metal disappeared, althou^ it ^composed ; only patt o^ 
the acid was decomposed; and these substances were 
changed by their reciprocal actioi) into an olive jgrjey 
substance, which is a compoiiud of potash, and oF the 
basis' Qif boracic aqid. This mixture was taken oat of t*he 
'tube by pouring water into tlje tul>e ajid heating it 
'gently; and the boracic radical was separatfed from it 
Tiy washing it with hot or cold water. It is, however, 
bestto ssttura^e the alkali contained in the residual mix- 
ture with muriatic acid, before the washing is per&rmed ; 
for it appears that the boracic radical is capable of being 
oxydized, and even diss6lved by the alkali, to which i^ 
comuiunicates a very dark Colour: Tfhat which does not 
dissolve is the radical itiself ; which J)ossesses the follow- 
ing properties. 

This radical is greenish brown ; fixed, and insoluble 
in water. It has no taste, nor any action on tincture of 
litmus, or on syrup of violets. Being mixed with oxy- 
muriate of potash, or nitrate of potash, and projected 
into a red hot crucible, it entered into a. vivid combus- 
tion, of whiph the boracic acid was one of the products. 
When treated ivith nitric acid, it made a great efferves^ 
cence even in the coW ; aild when the liquor was evapo-^ 
Vot. XIY, — Second Series. Cf g g rated^ 
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ntted, much boracic acid was obtained. But the iq(;s 
curious and most important of ^11 the phenomena pro« 
duced by the boracic radical when pliK^ed in contact with 
other bodieiy are those that it presents with oxygen. 

When three decigrammes (four and a half grains) of 
lioracic radical were projected into a silver crucible, i^-> 
nited to a dark red, and the crucible covered with ajar, 
GOiitaipipg about a litre (two- pints and one eighth) of 
oxygen, and the whole placed over c|uicksilver, a most 
lapid cpmbu^tion took place^ and the quicksilver rose to 
about the piddle of thenar. Nevertheless the combu;- 
tion of the boracic jacid was far from being complete in 
this experiment. The cause of this hindrance is, that 
the radical b converted at first into a black oxyd, as is 
now first discovered, and the external parts of this oxyd 
changing afteirward^ int9 boracic acic^ it melts and 
hinders the Qxygen from acting upon the internal part^ 
Therefore if a complete combustion is desiredjj ^t isne* 
cessaiy to dissolve away this acid, and treat the re- 
maijider \yith oxygen, at a cherry red heat It then 
bur^s with less violence, and absorbs less oxygfen than 
before, because it is already combined in 3ome measure 
with oxygen, and the pxtenxal parts changing as before 
into boracic acid are melted, and again hinder the com- 
bustion of the ex^mal parts. So that to convert the 
whole into boracic acid, it must be subjected to a gre^t 
number of successive combustions^ and as many 
washings. 

In these combustions, oxygen is ajways absorbed, 

without the disengagement of any gas, and they all 

produce a sufficient qujantify of acid to yield crystallized 

" j^oracic acid by treating th^ products with boiling water, 

aided 
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liidfed fey a pT6)^'et evaporation and cooling. Ot thi^ 
acid, a specimen is presented to the Institute. 

Th6 bordcid acid also ejthibits the same phenomena 
li^ith air as with oxygen ; the only 'difference is^ that the ' 
combustion is less I'apid. ' 

It ifdUows fix)m these e^eriihedtsi tfa^ the boracic 
acid is Composed of oxygen atid ft combustible body. 
Every thing shews that this substance, whiob it ^ pro« 
pesed to call borium (bor&j is of a peculiar nature^ and 
ought to be classed with pho^phorusi carbon, and 
sulphur. It appears that it recpiires a great quantity of 
oxygen to change it into boracic acid, and that it pre* 
viously passes into the state of a black oxyd* 

Notes. 

Many chemists have made experiments on the d«com- 
portion of the boracic acid, from wheuce they have 
drawn different consequences. 

Fabxpni supposed tliat tliis acid was a modification of. 
the nmriatic acidj $ea Fourc. Sys. Conn« Chim. art* 
Acide boraciquei 

A long series of experiments on the phenomena which 
Resulted from treating the boracig acid, with oxf^^mym* 
atic acid may be found in the 5th vqL of the Annales 
de Chimie, p. 202. These experiments were made by 
Crell, who concluded (torn them, that carbon was one 
of the elements of this acid* 

Lastly, Mr. Davy> who«e memoir has been in Fjrante 
upwards of two months, oa submitting moistened bo* 
raqic acid to the action of the Voltaic apparatus,' ob- 
served traces of a black combustible substance at the ne** 
g^tive pole i but be acknowledged, that being busiecl 

^%%% witlj 
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41| OntheJcHonof&^J^^ialofl^Qt^. 

this observatiQQ. 

Sq that.to the p{:Qaent time the elements qf the bp^ 
ncuQ acl^.were/qp^wiu ^Q,h^ indeed, a&mentioued 
above, announced (2 1st June) to t^e Iiistitift^i that thi^ 
aci^ CQUiaincd o^^e% a^id. o£,cQur3^y a, epaxbu8t4>l4 
body;;. b^J: aow^l^iipt, thex^cecoo^pp^^- ^ its qat;aiK: 
coul^^po^ be i;eg«9^ed, as, djc^t^aained. 



•H W f»* '■* \.*' f'T I ****^ 



On^ the Action of the ifetdl of Potash upon metallic Oxud^ 
and^ SattSf^ md'upfni the. earthy, and neutral Salts, 

From the Journal de Physique, January 1809. 

JjSEtW? convinced, from k great numbef of e^ipefi- 
ments, that it was hdt possible to obtafn tnUri^tic aeitt 
perfectly exempt from the presence 6f any odifer body, 
th^ direct action o^ the taet^Fof potadi upbn thte'tnwif- 
atefe was'fiieii^ Iti ordfer to dfecovfii' i^etheif 'the ifci'd ' 
would undergo any alteration by this mpde of research. 

Muriate of baify«es, previou^ thelted by a'red-hfeat, 
was pulverized ahd; introdtrced ititp a small gh.^ tube, 
into Wfcdcl^'a small j^obule of 'th» metaf h>d been prfevi- 
oui^'placecf, but ttd action 'took place, neithiir without 
nor With heat. The in^^taltrscvcrsed the stdt vt^ffiotit^ainy 
perceptible alteration; and on watfer beings added,; after * 
the matter wAi cooled, a rapid! inffommation took-place. 
Other aBtalitie muriates did not give hiore tiatisfactoty 
results. /The- ioapltible metallic muriates, stith as mu- 
riate of silver and calomel, were t^en' trfe* fn the same 
manner. As soon a^ the temperature watitfttettnt tt>^ 

' "" ^ • -•^ melt 
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melt the xa^taly the kaiKturejtool^ ^e, and the.sall^^^fe 
teduced. In both these experimenU^^the /t^be^ M(ere.\ 
brok^ ; aud in , ^ai^ ^i^ tii^ nMinfte oi quick^llvei;, tl^ere 
oGciqpff^d,^ ^li^ dp^oB^ion ,of the saercarial vapp^rr*, 
In both trials muriate of potash only was produced^ w^;, 
there was no trace c^ tk^ muidq^c aoidrbeing decoi^^ 

Aa th^^e e|cp/9l;iI9^DMJe^ to no ];^^es of decpiQpQ^t)^ - 
b; this.mp(iiis.th0 romiA^ acid, the.aptipn of the metal . 
of potash upon the pther salts, and .00. thg u^plu^ip, 
o^yds, was inquired into : the frii^cediag mode of trifil 
hcmg constantly adhered to. :Ia all these; ei^p^nioMiqts 
the heat applied has always heisn n^h^ mpi|E^ thf^..W^, 
necessary to melt the^.met:^, SQmetimpft, fas in t]^:4i^- 
compo^tipa of p^psphal^ qf lime, sulphate of b^tfs, 
o^^yd.pf ^iftOji Sfc, it b#8 Jbeen ^eajiy 30(y>, C^, ,1^ 
tubes were alwayi^lj^rf^li.wjbkeAftjver fixp, coaib^fitiQtl M9f^'\, 
very rapid. The fo^^ing wgre .the,result& ^ _ ^;j 

Sulphate of barytes.. I>^!<>Q^os8d;Withputj(^MI»% W!^ 
a sulphuret of barytes. Hpft^.fottwedy, . , ;^ .%{ 

Sulphite of barytes... . ' fta*:4amff>. a, ^$n^« |oma^ 
of sulph*r^.of.hpLryt^4^ » / 

It may be concludedH.&pi{i these tWQ 63$p^ri)|)gi||ps, 
that the oxygen is mi^h. i^sg qonde^edi in the si^lj))tj|e 
ofbaQrte% thaa.inthpsiijphatpj and it is als§ i^gt jjjicf - 
bable that the oxygen is less cQ9d.en^din thip y ^\ | ^f ffflp|^ 
acid,.tbaiUi^,tJi^.an^phuwu;. . <, . .^ ,- 

Sulphite of lime.. S%ht fl^pie, a ver^^ y^UfVf ^* 
pbttiJetwa&proctu^fi^. ^,, ^ . ., j 

Sulphate of lead. Very brisk flame. ^ _^ . 

Sulphate of slightly oKj^diz^d qiiicl^^ve^ JS]fmei.|Ls> 
wl^.i^y4oi||fl»wa$iemploy/wl. ^ ,- 

".NiMH. 
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KHoMeofh^rytets Very brisk fl«me, ait^ the metier 
fltiDg out *of tiie tube. 

Nitrate of potash. Metal desiroyed i^tbout ikime, 
ivhtch efieet is pi'ob^Jr owing to th^ nitre contairuDg 
/imter. 

Oxymuriatic sdfe. Vei^ briA fiamlf. 

Phosphate of lime. Decomposition without aby t^^ , 
l^arance of flame, phosphtiret of lime was prodtfced* 

Carbonate of lime. Decomposed without flarae^ and 
charcoal was pi^uced. 

Chromate of lead. A brisk flanye. 

Cfaromate of quicksilver. Became sUgbtly red ; audi 
the matter changed to a green. 

Arseniate of cobalt.; A brisk Same. 

Tellow and green tungstic acids. A brisk flame. 

&ed oxyd of quicksilver. Very brisk fiame^ and i^ 
alight detonation of the mercurisd vapow^ 

Oxyd of silver. A very brisk flame. 

'■ BroVrn oxyd of lead. The same. 

Ked oxyd of lead. A brisk flame. "^ 

Telfow oxyd of lead. The same^ 

Yellow and brown oxyds of copper. Tlie same 

While oxyd of arsenic. Flame. 

Blackoxyd of cobalt. The same. 

Tolaiile oxyd of antimony. Flame, but not so brisk 
i|Al wi a ^ oxyds of copper. 

QXJ^ of antimony ad maxinium. Veiy brisk flame. 
' Oxyd of tin, ad maximum. The same. 

Common oxyd of tin. Flame, but less bride than 
Reformer. 

Red trxyd of iron. Very sbght flame. 

Bladi oxyd of iron. No flame, but the iron was xv*- 
^eed. 

Oxjd 
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upon metaUif Oxyds and Salts^ iCc^ 41^ 

Oxyd of EianganesCi ^d maximuxn. V^ry brUk Qoojie^ 
pxyd of manganese, ad minimum. No flame,, 
Yellow oxyd of bisn^i^th. Brisk flaipe, 
\J^hite oxyd of ijsinc. Reduped, without flape^ 
Grey oxyd of pi^el JFlame rather brisk. 
Green oxyd p^^ chrome^. No ^ame- A l)lack sttb*. 
statice . lyas prp(|uyed, which QO being completely 
cooled, j^nd afterjyards exposecj to the air, bujrst intp 
flames, as if it were a very good pyrophprus, ^.nd be- 
came yellow. This substance is a combination of pot- 
ash and oxyd of chrome, which is changed by tlie wr 
into a chromate of potash* 

The j^ction of the mebal of potj^h uppp the earths, 
;gbn4 particularly upon zircon, silica, ittjria, and barytas; 
^ndthe metal was very, evidently altered by all these 
substs^nces : but as the cause of this alteration is not pt 
present well known, no details are here given on this 
head. It appears however very probable that the phe- 
nomena wkich take place when the metal of pata^h is 
burnt in siliceous fluojric acid gas, ire in no respect due 
to the silicja^ 

But, however tl^at m^y be, it follows from tl^e prc^r 
ceding experiments, that as far as is at present knpwo, 
?}ll bodies which contain oxygen are decomposed by the 
metal of potash, and that heat and light are disengaged 
in almost all these operations, and the more so, as the 
oxygen is Jess condensed, so that these decompositions 
offer a mode of appreciating the degree of the conden- 
sation of oxygen in its several combinations. 

Tliese are the experiments which, hfiving t^k^n up 
much time, have hindered the authors from continuing 
those they had commenced upon the boracic acid. Ne- 
vertheless, 
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T6irtfaeI)^S k bas b^fen discova^d'tfaisit the bprack acid 
can be deconi^sed at a vdry high temperature by a 
mixture of charcoal and iton, (or platina), and of thus 
forming borurets ; for Mr. Descotfls iiaviirg exposed si- 
milar mixtures to the heat of a fotw, obtained metallic 
buttohs, which on being treated'^ with nitro-muriatic 
kcid, j4eliled very perceptible qtiaii^ftles of bofaciir acid. 
^iSd thatlhe buttons \vere, according 'to the expeftiments 
df the authors on the nature of boVacic acid, a combina- 
tion bfborium, with platina or iron, ^ - 



List of Patents for Inventions^ Kc. 
^ (Continued £ram Page' 960.) ; « 

JL^BGER DiDOT, of Two Waters, in the county of Here- 
ford, Gentleman ; for improvements in the construo- 
tion of umbrellas and parasols. Dated Mairch 1, 1809. 
Specification to be enrolled within one month. 

Richard Scantlebury, of Redruth, in the county of 
Corn^-all, Brazier ; for a machine by which he counter- 
balances tlie weight of any volume of water or other 
fluids, required to be lifted by any steam or water en- 
gine, or other machinery, either worked by animaU or 
men, which gains a very considerable power over any 
machine now in use. Dated March 1, 1809. Specifi- 
cation to be enrolled within one month. 

Edward Steers, of the Inner Temple^ Esq. ; for a 
method, directed by machinery, of using the screw, by 
which its mechanical power or its motion is increased. 
Dated. March 1, 1809, Specification to be enix^lled 
within one month. 

Abraham 
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Abraham Seward^ of laocaster, in the GMnty pali'- 
tine of LAOcaster, Tin Plate-worker ; for an innpix>te4 
hook for bearing up the heads of hpr9^9 in drawing car- 
riages. Dated March 1, 1809. Sp^cifi^a^ipn t9 be enr 
rolled within one month. 

Thomas Qlatwortht, of Wlnsfori^ in the oouniy of 
SiMZien^t, Sheep-aheara-xnaker, a/id JoilN ClaTWOR^ 
Tm, of the same place, Sheep-^shean-maker, hia son ; 
for shears, on an improyed construction, for shearing 
sheep. Dated Abirch 1, 1609. Spp^oatipp to Ve e^ 
rolled within one month. 

. William Proctor, of Sheffield, in the eoun^ ef 
York, Optician; for improved methods oi raitif»g ot 
9»upplying tidies or lamps with oil, so te to refiaove a^^ 
the shade of the vessel containing the oil, and in t^tlUk 
and use equal to any moyld or wax .Qand^, whi^ he 
denominates Proctor* s spiral jirgand qnd C^/^f^lf^n^. 
Dated March 9, 1809. Specification to be enfpll«4 withih 
one month. 

Frederick BARTB(OL0ii£\ir FliLscii, of Oxferd-^treM, 
in the county ^ Middlesex, Merchant, and WiLLtAM 
Howard, of Bedford-street, Lockfields, ma the oonnY^ 
of Surrey, Gentleman ; for a certain machine, instru- 
ment, or pen, calculated to promote facility in writing ; 
and also a certain black writingriok or ^compositip^,. the 
durability whereof is not to be affected by time or 
change of climate. Dated March 11, 1809. Specifica- 
tion to be enrolled within one month. 

John Heathcoat, of Loughborough, in the county 
of Leicester, Lace-manufacturer; for a machine for 
the making and manufacturing of bobbin lace, or lace 
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nearly resembliDg foreign lace. Dated March 20, 1809. 
Specification to be enrolled within six months. 

James Hakbwill, of Beaumont-street, in the parish 
of Saint Mary-ie-bone, in the county of Middlesex, Ar- 
tist ; for an improvement in the consruction of tables, 
chairs, and stools, for domestic, miiitaiy, and naval 
service, and in the packing of the same. Dated March 
20, J S09. Specification to be enrolled within six months. 

: Simeon Thompson, of Maddox -street, Hanover- 
square, in the county of Middlesex, Gentleman ; for a 
machine or machinery for raising, lowering, drawing, 
driving, forcing, impressing, :or moving, bodies, sub* 
stances, materials, fluids, articles, or commodities. 
I>ated March 20, 1809. Specification to be enrolled 
jritbin one month. 

Charles Valientine, of the parish of Saint James, 
Clerken welly in the county of Middlesex, Japanner; 
'for a new mode of ornamenting and painting all kinds 
of japanned and varnished wares of metal, wood, paper, 
er any other composition, and various other articles. 
Dated March 20, 1809. Specification to be enrolled 
within oqe month. 
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ALUMINE, enquiries relative to its decomposition^ - 126 
Ammonia, production of an amalgam from it^ - 197 

Andrews, Mr, Phineas, Patent for improvements in a ma- 
chine for threshing com and all kinds cEf seed, . - ^ 72 
Archbold, Mr, John Frederick, Patent for improvements in 
making brandy, - - - - 91^ 



Banks, Sir Joseph. Description of the blight in wheat, 61 

Barratt, Mr, Zachariah, Patent for a machine for washing 

linen and cotton clothes, - - - 153 

Barrels, for fire arms, patent for a method of making them, 21 
Bartley, Mr, Nehemiah, On the culture of broad-leaved 

clover, .- - - - -. 33 

Bell, . Mr. JVilUam. Patent for an improvement in making 

pipes or pumps, - - - - 31 

BerroUas, Mr. Joseph Anthony. Patent for a method of 

making, in&llible repeating watches, . *- - -. ..3G4 
Bligh^ m Wheat, observations on it, - - 61 

Blindness in Sheep, description of that disease, - 281 

■ ■ ; ■ remedies employed against it, - 283 

Blood, hydraulic investigations with a reference to its motion, 42 

Hhh2 Boots 
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toots and Sho^, description of a maclune for dosing tiiem> 160 
Soracic Acid, on its decompositioa and leoomposition, 408 

Boswdl, Mr. John WhUlei^. Aceount of a new-diseoverod 

ftct in hydrostatics, aad of an application of it, 38 

■ Observations on bis proposed • 

method of finding the longitude at sea, - 90 

Bru^re-foorings, patent for improved, - - - 145 

Broad, Mr, James. Description of a gauge or measure for 

timber, - - - - • 393 

Brooks, Mr. Samuel. Patent for splitting mw hides, 143 

Brown, Qi^tam WilUam, Letter respecting Hardy's Chro- 
nometer, ..... 331 
Brown, John. Patent for improvements in the construc- 
tion of printing presses, - • - ^ 368 
jBnisto, patent for making them of whalebone, - - 156 



Caledonia, statement of the capacity and principal dimen- 
sions of that ship, - . - - - 35 
Catriages, four-wheel, patent for a method of h^tfgiimg the 

bodies and constructing the perches of them, - 289 
Cartrtdge-paper, patent for making it, - - 83 

Chalk, ob9ervati«Hi^onitseflectsa8amanure> - * 382 

Oaxf, on the emf^oyment of it as a manure, - 3B^ 

docks, patent for a new principle of construetif^ them, 1 

Clover, hread'leaved, aa its cvhvate, - - S3 

Cock, patent for an improved one, . - - 301 

CSoe^cieniff for French inches, table o& - - 49 

_ English inches, - - - 51 

C€^ee, patent for a vessel for making it, - - 224 

Colors, patent for a method of discharging them front dyed 

silks, ... . . 85 

Compensation pendulum, for a dock or time^piece, descrip- 
tion of one, *. . . 320 
Congreve, Mr. WtlRam. Patent tor a new principle of mea- 
suring time, ... 1 
• . . Cook, 
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CboA> 3fr. Benjamin. Patent for a method of making baneb 
and ramrods for fire-anns> *- - «-. IH 

C^d^,,p4toKtforama9lttneforma]i^it« ,- . 79 

Cracking Mr. Samuel Patent for a method of making 
bruabeafromwhak-l^oife, - - 156 

.(i^rr^ Mr. John, Patent for applying; flat ropes to capstans 
and windlasses of ships, - - - . _ 26 



Dampier, Mr. Edwwrd. Patent for machine]^ for rasping; 

wood into powder for dyers, - - 281 

Dam, Mr. Thomas. On the blight in wheats - 61 

D<wy, SU; Bumpkrey. Electro-chooolc^ reaearehes on the 

decomposition of the earths, - . - 54. 119. 197 
Dickmion, Mr. John. Patent for making cannon cartridge 

p^pci^, - . - . - - 83 

Dodd, Mr. Ralph. Patent for improved ^bridge^flooringSj 

fire-proof floorings, mid flooi^ings for houses, * 145 
nOyUy^ Mrs. Hamah. New method of rearing poultry) St{> 
Duncan, Andrew.' Treatise on the diseases of sheep, 98. 166 

349.332.371 
Dying^wvods and Drugs, patent for macynerjr fiur rasping 

them into powder, - . • - - 221 



Fire-arms, patent for a method of making barrels and ram* 
rods for them, - - - - 21 

floorings, fire-proof, patent for them, - - 145 

FothergiU, Mr. Richard. Patent for a machine for spinning 
hemp and making it into cordage, - - 79 

Ftamiss, Mr, Martin. Description of a new air-tight door- 
hinge, - , - - - 319 



G Gauge, 
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Pige 

Gauge f&r Timber, desciiptionof one^ - - 393 

Gay-Luaac and Thenard, Meurs. Their experiments on 

Hie decomposition of earth, - - 209>note. 
' On the decompodtion 

andrecompositionoftheboracicadd^ - 408 

■ On the action of the nie- 



tal of Potash upon metaOic oxyds and salts, and npon 

the earthy and neutral salts, ... 412 

Grant, Charkf, Vticaunt de Faux. Ftetent for a machine to 

shew the latitude and longitude at sea, - - 86 

■ His oloervations on a 

paper by Mr. Boswell, - . - - - 90 

Gregory, Dr. Essay on the Newton demonstration of the 

general property of the lever, . . - 237 

H 

Hardy, Mr. WiJtXUm.* Methods of equalizing the long and 
short arcs of vibration in time-keepers, - • 329 

Wbemia, statement of the capacity and principal dimen- 

si(His of that ship, - . . ^ 35 

Hinge, air-tight, for doors, description of one, - 319 

HydrostaHa, statement of a new-discovered flsurt in that, 
science, audits application, - - - 38 

I and J 

Jce, description of thp methed of making it at Madr^, 94 

Jones, Mr. jirchibald. Patent for a method of discharging 

colours from silk, &c. - - . - - 85 

Jones, Mr. Thomas. Patent for compositions for trays, &c. 297 

L 

Lamps, patent for improvements in their construction, 148 

Latitude and Longitude, patent for a machine for shewing 

it at sea, " - ' - - - 8^ 

Lener, essay on the Newtonian demonstration of its general 

property, - ... - - 237 

M Madras, 
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M r^ 

Madras, dei^cription of the method of Ttiaking ice there, 94 

Marling, observations on it, - - • 313 
Masseff; Mr, Edward. ' Patent for an improved code for 

drawing off liquors, * - ' • - 301 

Mendham, Mr, S, Description of a watch escapement, i6l 

Muffles, improved method of constructing them, - 2SO 

Mustard, piatent for improvements in mannftcturifag it, 217 

P 

Patenf*, monthly list of them, 71. 143. 215. 287. 358, 417 - 
Pipes for conducting water, patent for an improvement iu 

making them, - - - - - 31 

Potash, Messrs. Gay-Lussac and Thenard on the action of 

its metal, - - - - - 412 

Poultry, accomit of a new method of rearing them, - 389 
Printing-presses, patent for improvements in their con- 
struction, - -X - « 368 
Pumps, patent for an improvement in ma^ng them, - 31 

R.' ..^. ^ . 

Roebuck, Mr, Benjamin, Description of the method of mak- 
ing ice at Madras, - - . . 94 
Roofings, fire-proof, patent for them, - - - 145 
JRopei, faJb, patent for applying them to windkisses of ships, 26 

S 
Screw, patent for a new method of using it for increasing 

its mechanical power, - - - - 361 

Seward, Mr, Charles. Patent for improvements in thecon- 

straction of lamps, .... X48 

Sheep, treatise on thediseases incident to them, 98.166.249.332.371 
Silks, dyed, patent for a method of discharging colours 

from them, - ;, - - - 85 

Stass, A, Description of a machine for closing boots ands hoes, 160 
Steers, Mr, Edward, Patent for a method of using the screw, 

for increasing its mechanical power, - - 361 

Stracey, Mr. Edward, Patent for hanging the bodies, and 

eonstructing the perches of four-wheel carriages, 289 

T Thomas, 
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Tk^f^ord and Gfly*£ittsac on the action of the metal of pot- 
ash upon metallic oxyds and 6alts> - - Hi 
Tbon^ Mfffiwrid. P^te^t for a perforated yessel for 

makmgiBoffee^ ' • ^ _ * * - 224 

31»p&cry9ricticalttfl^ isr 

; f. ■ ajdvanta^ of combining it for ahip-buRding, 306 
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